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OEMOIISTt&TlON  OF  EJFECT 


(8)  The  following  neseege  it  Indlcetlve  of  enecy  reaction  to  the  uae 
of  chctticel  epreya. 

'MBssAGi  >  DEPAemen  or  tbe  havt 

m  CtALANAC  VIETIIAM 
TO  CIMCFAC 


4.  2aMiy  eituaclon: 

****** ±** 

i.2)  Period  1  5  Mar,  ASVM  (Fid  Coad)  reportco'  total  112  VC 
Burrandared  to  GVH  In  An  Xuyan  Frov.  Reaaocs  given  were 
defoliation,  effectiveneaa  of  US  Acft  and  b«iing  hungry  and 
tired,  22  Mar,  US  Intel  Advlaor  to  Fid  Coraand  visited  area 
with  AfVE  Intel  and  SVM  Payffar  officers.  US  Advisor  talhoo 
with  Slat  Cltiaf  Thoi  Binh  Dlst  (tfl  22043C)  and  Uep  Cliief 
An  Xuyan  prov.  Local  officials  conaidar  all  112  as  "Coiau* 
nlata"  varioualy  interpreted  as  VC,  but  only  9  were  accepted 
later  aa  bainu;  VC  Gucrrillae.  Soac  of  the  group  adnittad  they 
knowingly  and  willingly  supported  VC  by  growing  crops,  col* 
leering  auppllaa  and  doing  other  work.  US  Advisor  saw  a 
group  of  20,  Incl  soar  woaen,  but  they  would  not  talk  in  bis 
presanca.  Group  gave  defoliation  aa  priaary  reason  for 
surrender.  Dist  Chief  bad  earlier  announcao  ha  was  going 
to  eiq>loy  defoliants  in  bis  operations.  Defoliants  used  in 
area  near  coaaC  were  described  by  local  inhabitants  as  quite 
effective,  i.e.,  plants  had  changed  color  and  aany  were  dead. 

The  psychological  affect  of  Oist  Chief's  announced  plan  to 
•mfloy  defoliants  and  visual  effects  observed,  reportedly 
caused  surrender.  Group  believed  their  crops  »at}  source  of 
food  would  be  cut  off.  Purtoer  details  reported  uben 
sveilable. 

DTG  231045Z  Mar  62" 

(8)  It  is  worthy  of  note  and  eaphasis  that  this  reaction  is  credited  to 
enea^  observations  of  effects  achieved  by  the  spray  elsewhere,  an  announced 
plan  to  spray,  and  a  rcaliration  by  the  enemy  group  of  what  these  sprays 
could  do  to  their  crops  and  food  supply.  A  keen  awareness  by  r.hem  of  what 
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real  hi'-iger  means  Is  readily  apparent  and  is  in  sharp  contrast  to  the 
skepticism  previously  held  by  marry  US  military  and  civilian  decision-  and 
policy-makers  in  regard  to  the  potential  to  be  achie-ed  with  a  capability 
to  attack  and  destroy  the  food  supply  of  an  eneny.  The  suggestion  rs  clear 
that  the  threat  to  their  food  attpoly  In  the  above  Instance  wes  sufficient 
to  causa  their  surrender.  How  many  other  eoaceptf  of  warfare  have  influ- 
euc«u  £.1me  enemy  sufficiently,  by  the  threat  to  hia  survival,  to  cauae  bis 
Burrenderl  Oddly  caougb,  ei^>lojveDt  of  this  concept  reaves  it  up  to  the 
enemy  just  how  long  he  chooses  to  withstand  hunger  prior  to  aurrender  and 
in  the  meantime  hia  cembat  effactivenesa  and/or  labor  production  diminishes. 
Those  having  experif.  tired  hunger  arc  particularly  valaccablc. 
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VEOTTATION  CONTROL  INFORHATIOW 


24  ireDruary  I'fou 


1.  Agents 

Butoxyethapol  atieis  of  2, 4-dlchlorophcnoxyacetic  acid  and  of  2,'4,'5- 
trlchlorophenoxyapotic  acid  appear  to  offer  the  best  means  of  chemically 
killing  the  vegetation  likely  to  be  encounti red.  Without  knowledge  of  pro¬ 
portions  of  forest  species  to  be  treated  it  appears  that  a  50-50  proportion 
of  these  agents  would  be  deslraole,  if  pines  .r  conifers  and  hardwoods  are 
in  about  eqtial  proportion.  A  coanertlal  preparation  of  these  agents  Is 
marketed  b)  AmChen  Products^  Ambler,  Pennsylvania  as  Dinoxol  and  contains 
2  pounds  of  each  chemical  per  gallon. 

A  recent  report  of  experlmen' i>  in  Louisiana  is  Inclosed  (Inclosure  1). 

In  these  experioMnCa  the  effort  was  primarily  selective,  i.e.,  to  take  ov  t 
hardwood  species  (2,4,5-T),  If  conifers  or  pines  are  a  problem  then  2,A-D 
should  be  applied. 

It  is  estimated  that  spraying  should  be  timed  to  start  about  the  middle 
of  May  and  be  completed  before  about  1  July. 

2.  How  Applied 

The  most  feasible  means  of  application  for  creating  large  area  •  is  by 
aerial  spray.  The  operation  performed  at  Camp  Drum  in  June  1959  utilised 
an  experimental  spray  rig  Installed  1  i  atd  oc  an  H-21  helicopter.  This  rig 
and  tank  (100  gallon)  are  currently  at  Fort  Detrick.  However,  an  Industrial 
teconendation,  if  followed,  would  call  for  disseminating  6400  gallons  or 
64  loadings  for  each  square  mile  (1  gallon  of  cgents  diluted  <  '.th  9  gallons 
fuel  oil  #2  -  apply  at  rate  of  10  gallons  per  acre).  It  is  therefore 
suggested  that  perhaps  the  Marine  Corps  may  be  interested  in  using  Jet  air¬ 
craft  equipped  with  14B  spray  tanka  (90  gallons  per  tank  -  2  tanks  per 
plane)  a?  a  training  exercise.  In  the  operation  performed  at  Caa^  Drum 
pure  undiluted  agent  was  dlaaeminated  and  required  approxlsvicely  4  loa'^ings 
(100  gallons  each)  per  square  mile.  Agent  race  at  Camp  Drum  was  about  6 
pounds  per  acre.  The  industrial  agent  rate  would  be  about  4  pounds  per 
acre  (in  10  gallons). 

Another  auggestion  fer  consideration  would  be  to  explore  the  possibil¬ 
ities  of  Air  Perce  cooperation  using  an  BOUKGLASS  spray  system  (1000-gallon 
spray  tank  -  2  of  which  could  be  mounted  in  a  E-29  if  chere  are  tanks  and 
aircraft  still  available). 
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3.  Amouncs  Required 

Approximately  4  o  pounds  of  active  J ’•gredi-int  per  acre  (2  63  to  J8^  ' 
puuiids  per  square  mile)  would  be  recommended.  A  commercial  product  such  as 
Oinoxol  is  sold  as  a  liquid  with  4  pounds  active  ingredient  per  gallon.  A 
gallon  such  as  this  may  weigh  approximately  10  pounds  and  probably  costs 
about  $5.00  per  gallon.  It  is  estimated  that  the  agent,  if  purchased,  for 
the  Oamp  Drum  operation  to  treat  4  square  miles  would  have  cost  close  to 
$30,000  or  about  $1,500  per  square  mile.  Ic  acquisition  of  agent  is  to 
occur,  CmlC  Materiel  Connaaad  is  the  procuring  agency. 

4.  Effectivenasf. 

The  final  results  are  not  available  from  the  Camp  Drum  operation  and 
will  not  he  until  observations  can  be  made  this  coming  summer.  Top  kill  of 
sugar  maple  appeared  good  to  excellent  in  the  treated  area  a  month  or  so 
' fter  application.  Whether  root  kill  was  extensive  remains  to  be  seen. 
Applications  were  made  later  In  the  growing  season  than  would  have  been 
chosen. 

There  does  not  seem  to  be  consne rc ia 1 iy  available  a  product  specifically 
rei'.onmer.ded  for  destroying  pines,  however,  the  butoxyethanol  ester  of  2,4-D 
appears  to  be  as  good  as  any  confound  presently  known  and  available  In 
quantity. 

The  Louisiara  experiments  (Inclosure  1)  indicated  an  average  top  kill 
of  I’O  per  cent  for  hardwoods  native  to  the  area.  This  result  was  obtained 
appjytng  2  pounds  of  2,4, 5-1  (BE)  per  acre. 

inChem  Products  recommends  at  least  2  pounds  per  acre  of  2,4-D  (BE) 
if  pines  are  to  be  eradicated. 

5.  Type  of  Effect 

'.'he  effect  to  be  expected  will  be  that  of  ultimately  killing  the  vege¬ 
tation.  Drrlng  the  process  the  leaves  will  die  first  but  not  necessarily 
fall  f m  the  trees  very  rapidly.  At  Camp  Drum  there  was  some  indication  of 
premature  leaf  fall  (depending  on  species)  one  month  after  treaf.ient. 

Controlled  burning  of  the  ai.ea  after  general  leaf  fall  may  contribute 
materially  to  clearing  an  area  and  preventing  basal  sproutii.g  of  hardwoods 
whose  roots  may  curvive.  Ultimate  death  of  woody  species  either  trees  or 
brush  cannot  be  dcteralned  prior  to  the  next  growing  season. 

The  undersigi.ed  is  available  for  consultation  if  required. 
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j  _  y  ^  ES.0WN 

Deputy  Chiei,  Crops  Division 
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EFFECTIVENESS  OF  AERIAL  APPLICATION  OF  RERBICIIXIS 
FOR  HARWOOD  CONTROL  IN  LOUISIANA* 


Fred  A.  Peevyl  and  Paul  Y,  Bums^ 


INTRODUCTION 

The  control  -of  undesirable  woody  plants  is  one  of  the  biggest  land 
nanageiaent  problems  on  non-crop  land  In  the  South.  There  are  ciore  than 
six  million  acres  of  pine  sites  In  Loulslara  alone  tha  are  in  need  of 
cull  hardwood  control  (12).  Large  acreages  of  similar  stands  and  sites 
are  located  in  other  southern  states.  Because  of  the  competition  for 
land  and  increased  demand  for  raw  materials,  many  landowners  have  realized 
the  necessity  of  utilizing  their  land  to  the  fulleat  extent. 

In  general,  the  low-volatile  esters  of  2,4,5-trlchlorophenoxyacctlc 
acid  (2,4, 5-T)  and  2-(2,4, 5-trichloropheaoxy)  propionic  add  (sllvex) 
are  effective  on  many  species  conanosly  encountered  in  uplard  hardwood 
areas  when  applied  as  aerial  sprays.  An  ester  of  2,4, S-T  h^ s  proved  to 
be  better  than  esters  of  2,4-D  and  mixtures  of  esters  of  2,4-D  and  2,4,5-T 
for  control  of  blackjack  and  post  oaks  (2,4,5).  Also,  esters  of  2,4, 5-T 
and  sllvex  are  more  celecCive  on  pines  and  other  .coniferr  than  2,4-D 
(1,2,4).  Two  pounds  per  acre  of  a  low-volatile  ester  of  2,4,5-T  applisd 
as  an  aerial  spray  has  not  caused  excessive  damage  to  pine  seedlings  one 
year  old  or  older  (2,4,6,9,11).  Most  research  workers  agree  that  appli¬ 
cation  of  the  herbicide  in  a  1:3  ratio  of  oil  and  water  is  suitable  for 
aerial  application,  because  the  larger  droplet  size  of  emulsions  compared 
with  oil  alone  reduces  drift  hazards  (3,4,5, 8).  The  use  of  low-volatile 
esters  of  these  phenoxy  herbicides  reduces  hazard  to  crop  plants  (2,4). 

Foliage  sprays  have  been  found  to  be  most  effective  from  about  May  15 
to  July  1  in  the  South  (2,4,5,8,10).  For  best  results,  the  herbicides  need 
t I  be  absorbed  and  translocated  through  the  stems  and  to  Che  roots  of  the 
hardwoods.  This  translocation  seems  to  be  closely  associated  with  organic 
ooda  (3).  The  rate  of  translocation  away  from  the  point  of  application  is 
generally  slow.  The  herbicides  move  through  the  phloem  tissue  of  the  plant, 

*  Excerpt  from  "Weeds,"  Journal  of  the  Weed  Society  of  America,  Vol.  7 
No.  4,  October  1959. 

^  Range  conservationist.  Crops  Research  Division,  ARS,  USDA,  cooperating 
with  the  Southern  Forest  Experimert  Station,  Forest  Service,  USDA, 
Alexandria,  Louisiana. 

2 

Director,  School  of  Forestry,  LSU,  Baton  Rouge,  Louisiana. 
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and  if  the  concentration  la  the  carrier  is  too  strong  i^he  plant  tissue  may 
be  killed  at  the  point  of  application  before  it  can  be  absorbed  and  trans¬ 
mitted  tc  the  stem  and  roots  (2,3). 

Hardwoods  were  killed  In  Louisiana  with  2  pounds  per  acre  of  propylene 
glycol  butyl  ether  esters  of  2,4, 5-T  In  an  oil-water  emulsion  applied  at 
S  gallons  per  acre  during  Hay.  Treatments  In  September  1935  and  in  April 
1956  gave  Insufficient  kill  of  hardwoods  for  good  growth  of  pines  (2).  Good 
control  of  pole-size  maple  and  oak  has  been  obtained  in  the  Lake  States  from 
the  appllcatlc'  of  1  pound  per  acre  of  an  ester  of  2,4, 5-T  (1).  Single 
applications  '.id  not  give  desirable  control  in  Oklahoma  and  additional  con¬ 
trol  was  obtained  with  re -treatments  (5,8). 

Aerial  spraying  Is  advantageous  In  that  low  volumes  can  be  applied 
uniformly  over  large  areas,  and  large  hardwoods  are  treated  along  with  low 
brush.  Disadvantages  include  possible  drift  of  herbl  dea  to  sensitive 
cultivated  plants,  failure  to  reach  all  understory  ve^^catlon,  and  failure 
to  kill  SOBK  species.  The  season  for  aerial  application  of  herbicides  for 
woody  plant  control  usually  coincides  with  the  time  sensitive  crop  plants 
are  being  grown.  State  regulations  regarding  use  of  these  materials  must 
be  observed. 
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An  eatimace  of  the  sicuacion  for  Tasks  No.  2  and  20  indicates  that 
on  or  about  1  August  1961  the  following  materiel  and  personnel  will  be 
available: 

1.  2  Ae.ro  14 -B  Spray  Tanks  complete^  1  Marine  Corps  technician 
for  Installation  and  functioning  instruction  and  for  which  1  AD-6  VN 
aircraft  will  be  required. 

This  system  Is  for  teat  use  only.  Loan  basis.  Task  No.  20. 

2.  1  Spray  rig  complete,  1  Air  Force  technician  for  installation, 
functioning  and  naintenance  instruction,  1  Air  Force  Captain  (pilot)  for 
pilot  instruction.  One  VN  C-47  aircraft  will  be  required.  This  system  is 
for  test  and  subsequent  full  scale  operation  by  VN.  Task  No.  20. 

3.  2  HIML  spray  assemblies  for  B-34  VN  aircraft.  At  least  one 
H-34  aircraft  will  be  required  for  Installation  for  Task  No.  2.  If  an 
additional  H-34  VN  aircraft  is  made  available  it  could  be  used  for  spraying 
In  connection  with  Task  No.  20  or  as  a  ready  replacenmat  a 1  'craft  for  Task 
No.  2.  Loan  basis. 

4.  1  "Buffalo"  turbine  sprayer  towed  by  Jeep  or  suitable  truck. 

This  system  is  a  self-contained  unit  mounted  on  a  single  axle  which  could 
prove  very  useful  for  roadside  spraying  In  conjunction  with  Task  No.  20. 

It  is  suggested  that  test  site  selections  be  made  in  advance  of  equip¬ 
ment  readiness  where  representative  vegetation  can  be  sprayed  and  ground 
access  to  certain  or  a  few  of  these  sites  Is  possible.  These  sites,  should 
be  known  in  advance  to  pilot  and  operating  personnel  in  order  for  cliem  to 
become  familiar  with  the  location  and  characteristics  of  particular  sites 
of  concern  to  them.  Operating  personnel  should  be  indoctrinated  In  equip¬ 
ment  functioning  and  operation  prior  to  equipment  readiness  for  test  missions. 
Thus,  selection  of  appropriate  VN  irisalon  personnel  is  suggested  at  this 
time. 
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FBOBUllS  ENCOUHTEKED  D)  C-47  DISSEMHIATION 


It  was  reported  a  day  or  so  prior  to  Test  2  that  the  gasoline  engine 
was  laboring  aboomally  to  supply  lOpounds*  pressure  In  the  system  and 
doubt  was  expressed  that  It  coulJ  function  reliably  tbrcj^liou.':  the  Test  2 
mission  (the  first  test  using  the  0-47  equlpamnt).  Efforts  to  obtain  a 
new  engine  for  the  puag)  locally  were  unsuccessful.  It  was  discoveieJ  after 
the  test  that  dual  valves  actuated  by  a  single  connected  lever  were  out  of 
synchronisation.  These  valves  were  locate^  on  either  side  of  a  "T"  on  the 
discharge  line  from  the  pue^.  As  the  lever  was  acttiated  for  spraying,  one 
valve,  which  had  been  allowing  the  liquid  chemical  to  recirculate  to  the 
tank,  was  closed,  and  the  other  valve  opened,  directing  the  liquid  to  the 
spray  booms.  The  ultimate  effect  was  that  (a)  both  valves  were  partially 
opened  or  (b)  one  of  the  valves  nay  have  been  fully  opened  (or  closed) 
while  the  other  ^as  not.  Both  conditions  could  obviously  have  reduced  the 
flow  rate  through  the  spray  nozzles  atkd  are  believed  pertinent  only  tc 
Test  2.  Nevertheless,  in  all  subsequent  tests  with  this  system  there  was 
a  constant  effort  to  get  a  maximum  flow  rate,  because  the  system  was 
designed  for  operating  flow  rates  that  were  only  one-'tbird  of  the  present 
requireamnt  and  that.  If  obtained,  could  only  approach  or  equal  the  desired 
deposition  rate.  It  is  critically  important  to  recall  that  only  two  pounds 
of  each  of  the  chemicals  were  in  each  gallon  and  that  one  gallon  per  acre 
was  the  requested  "ball  park"  deposition  rate.  If  the  flow  rate  was  one 
gallon  per  acre,  losses  from  spray  dissipation  would  be  bad  enough  to 
tolerate,  but  adding  a  reduced  flow  rate  to  these  losses  could  very  easily 
have  resulted  In  a  oublethal  deposit  at  this  site.  Even  the  portion  of  the 
sice  planned  to  receive  two  gallons  per  acre  was  not  expected  to  be  severely 
overdosed.  Species  selectivity  had  been  established  many  years  ago;  that 
is,  the  effect  of  the  two  chesd-cals  in  this  one  solution  would  not  be  ex¬ 
pected  in  all  Instances  to  be  additive  on  a  single  given  species,  but  that 
tipecies  might  respond  principally  to  only  one  of  the  two  chemicals.  Put 
another  way  (and  bearing  in  mind  the  species  encountered  in  Vietnam  are 
largely  unknown),  of  four  groups  of  specleb.  A,  B,  C,  and  0,  one  of  the 
chemicals  may  be  very  effective  on  groups  A  end  B;  the  other  may  be  effec¬ 
tive  on  Groups  B  and  c,  leaving  0  to  represent  species  resistant  to  either 
chemical.  Further,  depending  on  environment,  size,  age,  condition,  and 
state  of  growth,  the  chemical  requirements  for  Croup  A,  B,  or  C  species  may 
range  from  less  than  one  to  perhaps  five  pounds  per  acre  for  killing  effect. 

Minor  re-engineering  of  the  C-47  r.pray  equipment  can  make  this  a  useful 
system  for  vegetation  control. 
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VN  IKTELLlGENCe  ABSTRACT 


(C)  The  following  abstract  of  VN  intelligence  concerning 
VC  efforts  to  learn  of  the  spray  work  was  given  to  tlui  writer  on 
7  October  1961:  "G2  DOCPMEMTS  -  aAlCaN-CHOLON  Executive  CoHiittee 

iasueo  the  following  directive.  Recently  planes  have  cone  and 
sprayed  cheeicals  at  DON  TRDAN  and  IOC  HUNG  coar"<nes  in  the 
pro-Vince  TAY  NIMH.  Twenty-four  hours  later,  aft  *  the  spraying, 
all  crops  were  destroyed  entirely.  So  ubenever  i  amy  planes  cosbe 
to  spray,  recipients  of  this  directive  wust  follow  up  and  report 
all  details  to  this  coiHittee  in  order  to  find  out  a  counter 
neasure  to  cope  with  the  situation  or  to  stake  denunciation. 

(C)  A  reliable  source  of  infonsation  reports  that  at  present 
the  ea*my  are  preparing  to  use  poisonous  gas  to  kill  crops  and 
thsaan  lives.  A  special  study  organization  has  been  activated. 

(C)  HANOI  'Sdio  broadcasting  station  denounced  that  we  used 
poisonous  gas  to  kill  crops  and  huaan  liver  on  2nd  Oct  61." 

(C)  Prior  to  departure  in  February,  the  writer  was  tol'  .eat 
the  VC  were  nerving  out  of  areao  where  they  anticipated  sprays  to 
be  delivered,  fearful  of  being  exposed  to  these  spraya  and 
believing  their  own  propaganda  that  they  would  be  killed  by 
"poisonous  gas."  (That  these  vegetation  sprays  os  delivered  were 
poisonous  to  people  is  utterly  untrue.)  Section  v  of  this  Sup- 
pleaent  is  a  pertinent  abstract  froB  a  VN  Intelligence  bulletin. 
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IMTROPUCTlOal 


It  la  emphaalzed  tiut  the  vegetation  control  mission  a-  imp  Drum  vas 
conducted  under  conditions  prevailing  and  choice  of  opera ti.i  was  thereby 
limited.  Biological  Warfare  Laboratories’  total  part  in  the  mission  was 
cOiq>leced  in  eight  days  and  was  controlled  exclusively  by  'Vhat  is  avail¬ 
able  to  do  tills  job?" 

Because  the  area  In  question  was  an  artillery  iaqiact  area,  access  to  it 
on  the  ground  was  not  possible.  Thus,  such  things  as  a  spray  sampling  grid, 
detailed  observations  on  the  sice,  and  course  markers  for  the  aircraft  could 
not  be  set  up  or  performed. 

It  is  not  propo'ied  that  the  spray  equipment  which  was  used  is  a  desir¬ 
able  end  item  for  'sass  production*-  it  was  the  only  equlpemnC  available  with 
which  to  '  t  the  job.  It  is  believed,  however,  that  as  a  result  of  this  ex¬ 
perience,  «'■  siqiler  spray  system  could  be  designed  and  fabricated  which 
could  better  serve  the  purpose. 

Because  of  the  above  circumstances,  the  follcwing  information  will  vary 
from  geoaral  to  specific  sod  will  contain  eatlmates  where  specifics  are 
Lackirig . 

A  abort  movie  la  nearing  completion  which  contains  shots  of  the  spray 
operation  and  effects  on  vegetation  one  month  after  the  first  spray  mlsaion. 


a.  Agents  Utilized 

The  agents  obtained  for  this  operation  were:  Butyl  2,4-dlcbloropbenoxy- 
accceCe  (A^  and  Butyl  2,4, S-tricbloropbenoxyacetate  (B). 

s 

Although  these  materials  were  originally  a  part  of  an  Air  Force  ecquisl- 
tlon,  they  had  been  aurplussed  and  were  in  the  possession  of  the  U.S.  Depart¬ 
ment  of  Agriculture  at  Beltaville,  Maryland.  Thirteen  drums  55  gallcmt) 
of  each  agent  were  obtalndd  for  the  original  mission  in  June  or  a  total  of 
about.' 1430  "«'lwua  or  15,300  pounds.  It  is  understood  that  later  Camp  Drum 
directly  acquired  an  additional  800  to  900  gallons  of  agent  from  this  source 
and  exhausted  this  supply.  Subsequent  inquiries  have  revealed  that  no  other 
bulk  supply  of  these  agents  exists  In  the  Army,  Air  Force  or  Ueparfmeat  of 
Agriculture. 

(1  Effects  Characteristics 

These  agents,  after  being  sprayed  on  cbe  foliage  of  vegetation,  enter 
the  plant  ay:«teiBS,  are  translocated,  disturb  the  normal  physiology  and  in 
sufficient  quantity,  ultimately  cause  the  death  of  susceptible  species. 
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Younger  vegetation  generally  ta  more  aenaitlve  than  mature  vegetation. 

Mature  trees  are  loore  difficult  to  kill  depending  on  the  extent  of  internal 
transport  of  Che  material,  thus,  the  tops  may  be  killed  while  th^  root 
system  may  not  and  regeneration  may  occur  at  the  base  of  the  tree.  To  in¬ 
sure  best  results,  tiaiing  of  the  spray  application  should  be  planned  for 
spring  application  when  the  trees  have  Just  leafed  out  fully  and  growing  con¬ 
ditions  are  good.  The  applications  at  Camp  Drum  were  judged  to  be  applied 
one  month  to  six  weeks  later  in  the  season  than  would  have  otherwise  been 
chosen.  Although  top  kill  of  sugar  maple  appeared  extensive  one  month  after 
treatment,  the  degree  of  root  kill  will  remain  unknown  until  next  spring. 

It  has  been  suggested  to  Cai^>  Drum  that  a  controlled  burning  of  the  four 
square  mile  area  after  the  leaves  fall  from  the  trees  this  fall  could  give 
greater  assurance  of  preventing  basal  regeneratl.  a. 

(2)  Physical  Character Is tlca 

Both  of  these  agents  were  In  pure  form,  that  Is,  no  diluents, 
spreaders,  or  surfactants  were  added.  At  teo^ratures  above  70-75°F.  both 
are  liquids.  Agent  A  remains  a  liquid  at  temperatures  as  low  as  0°F.  Agent 
B  tends  to  crystallize  at  about  70°¥  or  lower.  At  Camp  Drum  Agent  B  varied 
from  slushy  Co  almost  solidified.  A  one-to-one  mix  of  the  agents  was  de¬ 
sired  so  a  drum  full  of  liquid  A  was  circulated  through  a  heater  in  and  out 
of  a  drum  of  liquid  B  to  liquify  B  end  achieve  the  nixing.  The  liquids  to¬ 
gether  had  characteristics  of  liquid  A  In  regard  to  tesq^erature . 

In  pure  chemical  form  Agent  A  has  a  density  of  about  1.25  grans  per 
sdlllllter  and  Agent  B  about  1.33  g/ml.  and  weigh  approximately  10.4  and  11.1 
pounds  per  gallon,  respectively.  The  1-1  aU.x  of  these  agents  weighs  about 
10.75  pounds  per  gallon. 

(3)  Other  Candidate  Agents 

For  the  Camp  Drum  operation  the  agenta  used  were,  fortunately,  the 
agents  of  choice.  Perhaps  the  addition  of  fuel  oil  might  have  enhanced  uni¬ 
formity  of  coverage  of  influenced  droplet  alze  or  breakup  favorably  but  time 
was  so  pressing  It  was  not  added.  The  oil  could  have  been  added  at  about  1 
part  oil  to  1  part  agent  mix. 

Other  agents  suitable  for  use  on  other  vegetation  and  other  purposes 
of  vegetaCloit  control  are  listed  ar  the  end  of  this  section. 

b.  Dissemination  Equipment  Utilized  (during  mission) 

(1)  Deecrlptlon  of  Spray  Systems  Pump  and  Engine 

Pacific  pump  -  centrlf'igal,  100  gallons  per  minute  capacity 

Onan  engine  -  2  cylinders,  4  cycle,  gasoline  powered,  6.5  -  10.1 
horsepower 
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The  pvapj  engine,  two  55-gcllon  stainless  steel  tanks,  necessary 
valves  and  gauges  are  mounted  os  a  unit  on  an  aluminum  I-beam  framework. 

Tbe  pomp  and  engine  are  mounted  between  the  tanks.  Empty  weight  of  this  unit 
is  about  600  pounds;  fully  loaded  -  about  1800  to  1850  pcands. 

(2)  Agent  Beservolr  Capacity 

Two  55-gallou  stainless  steel  tanks  with  sight  gauges  and  vents. 

Total  capacity  110  gallons. 

(3)  Spray  Boom 

Over-all  length  of  assembled  spray  boom  is  about  23  feet,  coiiq>osed 
of  two  10-foot  sections  of  1-inch  stainless  steel  pipe  joined  to  a  central 
3-foot  T-section  mounted  centrally  under  the  fuselage  at  right  angles  to  it 
so  that  minimum  ground  clearance  of  at  least  12  inches  ^^as  obtained. 

(a)  Type  Nozzles 

Spray  Systems,  Inc.,  Whirljet  B-2  nozzles  were  used. 

(b)  Nu^jer  Per  Boom 

Twelve  nozzles  were  operated  at  each  end  of  the  boom  or  a  total 
of  24  nozzles.  Spaces  and  taps  are  provided  for  mounting  25  nozzles  at  each 
end  of  the  boom  for  a  total  of  50  nozzles.  Nozzle  spacing  in  about  4  inches. 

(c)  Flow  Bate  Per  Nozzle 

Each  nozzle  will  deliver  0.4  gallons  per  minute  at  35  to  40 
pounds  per  sqtiare  inch  in  the  line. 

(d)  Total  Flow  Rate 

At  35  to  40  p.s.i.  the  total  flow  rate  was  estimated  to  be  9.6 
gallons  per  minute. 

(e)  Estimated  Particle  Size  (MMD) 

Particle  size  of  tbe  spray  is  estimated  at  250  microns  HMD. 

(4)  General  Statement  on  Suitability  of  Helicopters  for  this  Type  Operation 

It  is  believed  that  helicopters  have  many  attributes  idiich  are  suited 
to  this  type  of  operation.  Among  them  are  maneuverability,  slow  flying  speed, 
weight-lifting  capacity,  lindted  area  landing  to  reload,  visibility  for  ob¬ 
servation  and  ability  to  aim  spray,  and  safety  especially  for  low  level  flying. 
However,  vibration  of  these  aircraft  under  heavy  load  requires  securing  in¬ 
ternal'  stores,  ibis  type  of  aircraft  may  require  somewhat  more  servicing 
during  operational  use. 
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In  instances  where  the  aircraft  released  spray  at  about  75  feet  above 
the  tree  tops,  the  ribbons  of  spray  retained  their  structure  downward  (and 
outward  when  influenced  by  the  H-21  dual  exhausts)  under  the  rear  rotor  and 
then  rose  to  coalesce  and  mix  in  turbulence  some  distance  (25  to  50  yards) 
behind  the  aircraft.  However,  when  the  aircraft  was  only  25  or  so  feet  above 
the  trees,  the  ribbons  of  spray  on  their  downward  sweep  appeared  to  enter  the 
canopy  and  not  reappear.  Swath  widths  under  the  latter  conditions  were  ap¬ 
parently  limited  to  perhaps  twice  the  spray  boom  length.  It  was  felt  desir¬ 
able  to  try  for  release  at  about  75  feet  above  the  trees  in  order  to  obtain 
swath  widths  on  the  order  of  300  feet  or  greater. 

Fixed  wing  aircraft  would  have  been  suitable  for  releasing  the  agent 
but  were  not  available. 

(a)  Helicopters  Other,  than  H-21  that  Could  be  Used 

The  experimental  spray  equipment  was  originally  fabricated  for 
use  and  used  in  the  H-19  helicopter.  It  is  believed  that  a  simpler  rig 
could  be  fabricated  where  the  55-gallon  drum  of  agent  could  be  carried  in 
the  aircraft  as  the  "spray  tank"  and  be  replaced  as  needed.  Flexible  hoses 
to  a  pump  mounted  in  the  aircraft  could  supply  the  agent  from  the  drum  to  the 
pump  to  the  spray  boom.  It  would  appear  that  a  helicopter  capable  of  carry¬ 
ing  one  or  more  drums  of  agent,  the  pump,  spray  boom  and  operator  could  be 
utilized. 

c.  iperformance  and  Results 

(1)  Airspeed  during  Mission 

Airspeed  during  the  mission  was  about  30  miles  per  hour.  The  supply 
of  nozzles  was  a  limitation  here.  A  speed  of  60  mph  is  recommended  for 
greater  safety. 

(2)  Estimated  Deposition  Per  Unit  Area 

An  attempt  was  made  to  average  5.5  to  6.0  pounds  per  acre  coverage 
over  the  4  square  mile  area.  During  the  five  missions  attended  by  Biological 
Warfare  Laboratories  personnel  (of  15  scheduled),  winds  were  S-SW  at  5  to  7 
miles  per  hour,  temperature  about  80°?,  overcast  sky,  weak  lapse  condition. 
Passes  were  made  at  about  75  feet  above  the  canopy  at  30  miles  per  hour. 

Flight  paths  were  perpendicular  to  the  wind  direction  and  spaced  approximately 
300  feet. 

(3)  Degree  of  Canopy  Penetration  Achieved 

From  aerial  observation  about  one  month  after  spraying,  it  appeared 
that  canopy  penetration  varied  somewhat,  that  is,  the  greater  penetration 
occurred  almost  directly  under  the  flight  paths  with  somewhat  lesser  penetra¬ 
tion  fading  off  downwind  of  the  flight  path.  This  appearance  may  have  re¬ 
sulted  from  a  gradation  in  application  as  distinguished  from  penetration  per 
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se .  fkips  were  observed  at  is  time  which  were  perhaps  due  to  pilot  error 
In  flying  equispaced  parallel  courses.  It  is  understood,  too,  that  differ¬ 
ent  pilots  were  assigned  to  the  operation  as  it  progressed  after  the  depar¬ 
ture  of  Biological  Warfare  Laboratories  personnel. 

In  other  vegetation  control  trials  conducted  by  Biological  Warfare 
Laboratories  personnel,  penetration  to  the  forest  floor  was  readily  achieved 
in  moderately  dense  stands. 

(4)  General  Description  of  Forest  Treated  (Canopy  and  Undergrowth) 

(a)  Tvoe 


The  forest  trees  in  Che  area  were  primarily  sugar  maple.  Wliite 
pine  was  also  present  as  were  some  basswood,  chervy,  poplar,  birch  and  others. 
Tree  size  varied  from  seedlings  to  trees  50  to  60  feet  in  height. 

(b)  Density 

The  sugar  maple  was  iacerferlng  with  isibllity  in  observing 
artillery  shell  bursts  ar.u  killing  or  defoliating  -his  species  was  desired. 

The  white  pine  was  not  present  in  the  area  of  interest  Co  an  extent  Chat  it 
Interfered  with  visibility,  nor  by  Its  grewth  habit  was  it  likely  to  inter¬ 
fere  greatly  in  the  future.  The  coniferous  species  generally  are  not  aus- 
ceptibie  to  the  agents  used.  The  maple  undergrowth  appeared  to  be  sparse. 

A  part  cf  Che  area  was  not  forested  or  forested  only  sparsely.  Grafses  were 
Che  main  vegetation  in  these  areas  and  were  not  of  concern. 

(5)  Effects  on  Foliage 

(a)  Time  Required 

The  foliage  undergoes  a  color  change  similar  to  thut  of  fall 
coloration  efter  treatment  with  the  agents  used.  The  process  may  be  com¬ 
pleted  in  t  Co  thrCfc  lieeKs  vlth  the  leaves  X'/holly  brown  and  somewhat 
shrivelled  a.  the  end  of  thif.  time.  The  vegetation  was  observed  about  one 
month  after  the  first  spraying  and  foliage  was  brown  and  d^ad  at  that  time. 

It  is  desirable  to  discover  agents  which  are  more  rapid  in  their  action. 

(b)  De'ollatlon.  Desiccation,  Kill,  Etc. 

0ns  month  after  treatment  the  leaves  were  in  the  main  still 
attached  to  the  mapJa  trees,  however,  unseasonal  leaf  drop  had  coxnmenced. 

Tie  leaves  were  desiccated  at  this  time.  The  general  appearance  of  the 
maple  ftees  was  that  they  were  killed. 

(c)  Estimated  Final  Resulcs  of  MlBsion  to  Treated  .Araa 

There  Is  reasonable  expectation  that  good  to  excellent  kill  of 
the  maple  trees  was  achieved.  The  degree  of  top  kill  ;  ppear  d  quite  high-  - 
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that  Is,  if  the  trees  got  sprayed  the  tops  were  killed.  The  extent  f  rcot 
kill  cannot  be  fixed  at  this  time.  Observations  next  spring  would  be  neces¬ 
sary  for  an  estimate  of  this  kind. 

d.  Statement  of  Opinion  on  Future  Potential  and  Need  for  Vegetation  CoptoI 

The  use  of  c^’emical  agents  and  formulations  to  achieve  control  of  vegeta¬ 
tion  has  increased  mnny-fold  in  the  past  10  to  15  years.  The  problems  of 
control  vary  considerably.  To  name  a  few:  Railroads  are  using  chemicals  to 
clear  their  roadbeds  of  all  vegetation;  power  line  rights-of-way  are  cut  over 
first  where  necessary  and  chemical  sprays  used  to  keep  them  clear;  roadsides 
ditch  banks  and  Si'raams  are  cleared  of  unwanted  vegetation  by  using  chemicals 
fire  breaks  are  maintained  by  this  means;  and  chemicals  are  used  to  eradicate 
weeds  selectively  from  desirable  crops. 

Although  some  of  these  uses  may  coincide  with  vegetational  problems  the 
military  are  currently  recognizing,  research  and  development  of  agents  and 
techniques  devoted  to  military  vegetational  problems,  including  those  set 
forth  in  the  Combat  Development  Objectives  Guide  (1239d),  is  desirable.  Re¬ 
search  for  these  purposes  la  not  currently  funded  nor  has  it  been  since  ue- 
follatioa  research  was  discontinued  by  directive  in  195/. 

While  the  Camp  Drum  operation  could  only  be  conducted  feasibly  by  aerial 
dissemination,  the  clearing  of  vegetation  from  the  perimeter^  of  missile 
sites  appeara  to  require  in  many,  if  not  most,  instances  that  ground  opera¬ 
tions  be  performed.  Close  control  of  sprays  and  spray  drift  is  required 
where  the  site  property  is  adjacent  to  private  property  where  ornamental 
plants  and/or  agricultural  crops  may  be  susceptible  to  damage  by  the  chemi¬ 
cals  used.  Under  these  conditions  the  use  of  chemicals  having  high  volati¬ 
lity  would  also  be  contraindicated.  Certain  states  require  licensing  to 
disseminate  aerial  surays  in  order  ti  control  or  limit  unintentional  damage 
to  susceptible  crops. 

Chemicals  are  connercially  available  which  can  '•-..ompllsh  these  tasks  by 
killing  essentially  all  vegetation,  killing  breadieafed  species  and  leaving 
grasses,  or  killing  grasses  and  leaving  hroadleafed  species.  The  user  must 
be  prepared  to  live  with  the  result  f  the  chemical  action  such  as  erosion 
of  bare  ground  or  creating  dus*"  'jc  raud  conditions.  If  grasses  are  acceptable 
as  remaining  vegetation,  provision  for  moving  or  perhaps  using  sub- 

lethal  rates  of  chemi.als  as  needed  for  controlling  grassep  will  prevent  or 
minimize  a  fire-hazard.  Killing  trees,  for  instance,  does  not  remove  the 
trees,  tnus,  where  access  to  the  area  on  tie  ground  is  allowable  and  removal 
of  the  trees  Is  desired,  they  may  be  cut  down  before  or  after  k' lling--8pray- 
ing  the  stumps  of  freshly  cut  trees  is  a  customary  pract  ce  to  prevent  basal 
sprouting  of  some  broadleaved  species.  Also  trees  have  been  killed  by  spray¬ 
ing  the  stem  of  the  tree  all  around  one  to  three  feet  above  ground,  or  frill¬ 
ing  the  stem  in  this  region  with  a  circumferential  ax  cut  and  pouring  the 
chemical  in  this  cut.  Obviously,  less  agent  Is  required  per  tree  with  this 
method  than  is  required  to  spray  the  whole  cre  m .  Cn  the  other  hand  tackling 
a  large  forested  acreage  by  this  means  would  be  ejctremely  tine  cons’jning. 
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The  methods  used  at  Gamp  Drum  required  tnc  Labor  of  a  small  group  and. 

If  the  spraying  time  were  condensed,  only  about  two  days  devoted  to  spraying 
were  required  to  bring  about  the  death  of  trees  on  approximately  4  square 
miles  of  land.  More  importantly,  this  was  an  area  in  which  ground  opera¬ 
tions  could  not  le  conducted  because  of  the  hazard  of  unexploded  shells. 

It  w  >uld  setiiE  that  if  it  is  desirable  for  real  estate  of  this  kind  to 
be  cleared,  chemical  spraying  Is  the  most  feasible  method  to  be  used. 

Another  important  facet  of  vegetf  ion  c  ntrol  potential  is  the  visibility 
obstruction,  security  an'’  fire  hazaru  problems  posed  by  vegetation  surround¬ 
ing  missile  sites  and  in  vhlch  Ar-".--  .  .  Defense  Command  has  an  interest. 

Their  interest  in  using  chemicals  to  atta.k  '■hese  problems  has  been  stimu¬ 
lated  by  the  results  so  far  achieved  at  Camp  Drum.  A  trip  report  to  Head¬ 
quarters,  lat  Army,  Governor's  Island  New  York,  and  pertinent  inclosures, 
was  distributed  13  October  1959  and  is  pertinent  to  vegetation  control  at 
missile  sites. 

The  Deputy  Army  Surgeon,  1st  Army,  was  interested  in  the  use  of  chemicals 
in  the  eradication  of  poison  ivy  in  troop  training  areas  in  order  to  reduce 
man-days  incapacitation  because  of  this  pest. 
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COMMERCULLY  AVAILABLE  CHEMICALS 


For  Killing  Brush  and  Woody  Speclea 

Weedone  Brush  Killer  32  -  Amchem  Products,  Ire. 

(Butoxyethanol  ester  formulation  contalruag  1  1/3  pounds  of  2,4- 
dichlorophenoxyacetic  acid  (2,4-D)  equivalent  and  2/3  pounds  of  2,4,5- 
trichlorophenoxyacecic  acid  (2,4, 5-T)  equivalent  per  gallon.) 

Weedone  Brush  Killer  32  is  a  mixture  of  2,4-D  and  2,4, 5-T  used 
primarily  to  control  woody  plants  in  hedgerows,  pastures  and  roadsides. 

It  is  also  effective  in  choke-cherry  control  and  for  poison  ivy  control  in 
orchards.  It  can  be  used  as  an  over-all  spray,  emulsified  directly  in  water. 
In  combinations  of  water  and  oil,  or  used  in  oil  alone  (diesel  oil,  #2  fuel 
oil,  o'T  kerosene).  It  is  especially  formulated  to  emulsify  or  "mix"  in  10 
gallons  of  oil  to  make  100  gallons  of  spray.  It  is  used  as  a  baa&l  spray 
or  for  stump  treatment  ro  prevent  respi^^outing. 

This  material  is  made  from  low  volatile  esters,  so  that  "vapors" 
or  "fiunes"  from  this  material  are  minimized  making  it  safer  to  use  near 
crops  sensitive  to  2,4-D  or  2,4, 5-T  injury. 

Weedone  Industrial  Brush  Killer  ~  Amchem  Products,  Inc. 

(An  emulalflable  concentrate  containing  2  pounds  each  of  the  bu- 
coxyethsnol  ester  formulation  of  2,4-D  and  ?,4,5-T  acid  equivalent  per 
gallon.) 

This  material  is  esoecially  formulated  for  control  of  brush  along 
roadways,  rights  of  ways,  and  industrial  installations.  In  using  this 
material  care  must  be  exercised  when  spraying  in  the  vicinity  of  suscep¬ 
tible  plants  such  as  beans,  grapes,  etc. 

Weedone  2, 4, 5-T  -  Amchem  Products,  Inc. 

(Butoxyethsnol  ester  formulation  containing  4  pounds  of  2, 4, 5-T 
acid  equlva  "int  per  gallon.) 

L'eadone  2,4, 5-T  contains  a  low  or  non-volatile  ester  and  little  dan¬ 
ger  exists  from  "vapors"  or  "fumes"  of  this  material  drifting  to  nearby  2, 

4- D  sensitive  crops.  This  material  can  be  used  as  a  brush  killer  in  areas 
where  Weedone  Brush  Killer  32  would  not  be  as  effective  on  certain  woody 
species  as  would  Weedone  2,4, 5-T  and  for  horsenettle  control.  Weedone  2,4, 

5- T  is  more  effective  than  Weedone  Brush  Killer  32  on  thorn  apple,  and  some 
other  woody  plants  such  as  Ash,  Red  Maple,  etc. 

For  Killing  All  Weedy  Vegetation 

Karmex  W  -  Dupont  Chemical  Company 

(3-parachlorophenyl  1,  1  dimethylurea  formuJation  containing  .8#  of 
active  ingredient  per  pound.) 
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Kannex  W  Is  a  water  dispersible  powder  formulation  for  use  as  a  soil 
sterllant  and  for  use  on  established  asparagu''  beds  at  much  lower  rates.  It 
should  be  used  where  a  complete  kill  of  all  pi.ant  life  is  desired.  It  should 
not  be  user  between  or  adjacent  to  desirable  plants,  ornamentals  or  trees. 
Before  atte..iptlng  to  use  Kannex  W  read  instructions  or-  wettable  powders  care¬ 
fully. 

Kannex  DW  -  Dupont  Chemical  Company 

(A  wettable  powder  fomdation  containing  0.8  pounds  per  pound  of 
(3-)3,4-dlchlorophenyl)  -I, l-dimethylurea . ) 

Karmex  DW  used  at  low  rates  1  to  6  pounds  per  acre  has  given  good  to 
excellent  annual  weed  and  grass  control  in  a  wide  variety  of  crops.  In  G.L.F. 
territory  the  material  has  been  adopted  for  use  in  grapes  and  potatoes.  Due 
to  its  long  residual  and  wide  range  of  tcxlclty  to  plt^nts,  high  rates  of  the 
material  have  been  effective  in  sterilizing  soils  where  no  plant  growth  is 
desired. 

Ammate  -  IXipont  Chemical  Company 

(Water-soluble  formulation  containing  .95#  ammonium  aulfamate  p>er 

pound) . 

Annate  is  a  non-selective  weed  killer  which  can  be  used  to  eliminate 
underslrable  weeds  around  home  areaa,  areas  open  to  the  public,  fencerows 
and  other  areas  where  the  control  of  all  vegetation  is  desired.  It  is  non- 
poisonous,  non-f lannable  and  non-hazardous  to  humans,  at  well  as  livestock, 
when  used  correctly.  It  can  be  used  as  a  spray  or  mixed  with  sand  and 
applied  dry.  It  la  both  a  contact  and  a  translocated  herbicide  with  a 
relatively  short  residual  activity. 

Slmazln  30  W  -  Geigy  Chemical  Company 

(A  wettable  powder  containing  .5  pound  (2 -cbloro-4, b-bls- (ethyl- 
amlno)-S'triazlne)  per  pound  of  formulated  material.) 

At  high  rates  Slmazln  has  been  effective  in  controlling  plant  growth 
around  industrial  Installations,  roadways,  etc.,  where  no  plants  are  desired. 

Weedazol  -  Amchem  Products,  Inc. 

(A  water-soluble  salt  formulation  of  3  amino,  l,2,4-r’'lazole)  . 

Weedazol  is  a  newly  developed  water-soluble  herbicide  which  haf, 
shown  great  promise  as  a  control  for  a  variety  of  perennial  weeds.  It  in 
readily  translocated  and  is  selective  in  its  action.  Suggested  far  use  on 
Canada  thistle,  poison  Ivy,  etc. 
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• 
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15 
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8 
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19 
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Turbine 

21 
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10 
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C-A7 


25 

Sep 
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26 
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27 

Sep 
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12 

Oct 
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23 
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2 
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19 
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23 
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?9 
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3 
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(air) 

5 
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8 
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10 
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12 
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16 
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19 
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22 
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CA 
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Date  of 
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Date  of 

Equii>Bent  Chemical  Oboervatlon 


10  Jan  62  |^.  15 


C-123  Purple  Code  12  Jan  (air) 

16  Jai  (ground) 


12  Jan  62  Ft.  15 


12  Jan  62  VM  Navy 
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27  Oac  61  VN  Navy 
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24  Jan  (air) 

1  Feb  (air) 

4  Jan  (ground) 


3-gal.  hand  16  chemicals  6  Jan  (ground) 
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8  Jan  (ground) 


10  Jan  (ground) 
15  Jan  (ground) 
22  Jan  (ground) 


I 
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Date  of 
Treataaent 

19  Jan  62 


Location  Equipment  Chemical 


3  Peb  62  Bien  Boa 


13-16  Jan 
62 


Route  15 


3  gal.  hand 
sprayer 


Buffalo 

Turbine 

C-123  vith 

Bourglasa 

tank. 


Date  of 
Observation 


Olquat  22  Jan  aground) 

~J  Jan  (ground) 
12  Feb  (ground) 
14  Feb  (ground) 

Purple  Code  16  Jan  (ground) 

18  Jaa  (ail) 

19  Jan  (air) 

22  Jan  (air) 

24  Jan  (air) 

26  Jan  (ground) 

1  Feb  (air) 

10  Peb  (ground) 


( 
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sEcnro  VIII 


SPRAYING  FORESTS  BY  HELICOPTER* 


Helicopters  nay  be  valuable  for  applying  insecticides  to  small,  high- 
value  forest  areas  such  as  Christmas  tree  plantations. 

This  Is  the  conclusion  of  USDA  researchers  from  evidence  of  recent 
tests  and  past  limitedl  use  of  helicopters  in  experimental  and  operational 
forest  insect  control. 

Sprays  from  a  helicopter  were  more  evenly  distributed  across  a  lOO- 
foot  swath  than  those  applied  by  a  light,  fixed-wing  aircraft,  in  tep' s  by 
ARS  agricultural  englticer  D.  A.  Isler  rnd  entomologist  Bohdan  Maksymluk  of 
the  Forest  Service. 

Moreover,  because  helicopters  are  highly  maneuverable  and  can  travel 
at  slow  speeds,  u^.  crators  are  better  able  to  uniformly  cover  spray  areas, 
llie  small  carryivig  capacity  and  present  high  operating  cost  of  helicopters 
limits  their  use  to  small  areas  of  high  value.  For  large  forests,  planes 
capable  of  carrying  400  to  3,000  gallons  of  spray  are  used. 

Tests  with  the  helicopter  were  made  as  part  of  continuing  research  to 
determine  the  most  efficient  and  economical  methods  of  aerial  application 
of  insecticides  to  forests. 

fhe  tests  were  made  at  the  Agricultural  Research  Center,  Beltsville, 
Maryland.  Isler  and  Maksymluk  measured  the  amount  of  spray  striking  the 
ground  at  5-£oot  Intervals  along  a  100-foot  swath.  Ip  five  flights,  spray 
deposited  from  the  center  of  the  path  of  the  helicopter  to  43  feet  on  either 
side  of  It  averaged  between  0.4  and  0.8  gallon  per  acre. 

Distribution  Was  Evener  Than  from  Plane. 

Most  significantly,  the  pattern  of  distribution  was  more  even  than 
that  given  by  a  fixed-wing  plane,  where  sprays  tend  to  fall  in  heavier 
amounts  at  two  points  on  either  side  of  the  plane,  with  a  low  deposit  rate 
In  the  center. 

Drop  siee  of  the  spray  when  it  reached  the  ground  was  compai.  I'ne  to 
that  delivered  by  fixed-wing  planes. 

Size  of  drop  and  distribution  of  sprays  nr.rnss  swaths  are  the  two 
main  factors  in  aerial  application  of  insecticides  studied  by  Isler,  chief 
entomologist  J.  S.  Yuill,  and  associates  at  the  *^orest  Insects  Laboratory, 
Beltsville.  Three  fixed-wing  planes  are  regularly  used  in  their  experimentf; 
the  helicopter  was  loaned  by  n  private  company. 


*  Agricultural  Research,  Vol.  10,  No,  8,  p,  14,  February  19ij2„ 
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Drop  si7e  r -i  irnportaat  ior  eftective  coverage  of  intecta  and  foliage. 

A  line  spray  coders  more  surface  area  than  a  coarse  spray. 

For  aerial  spraying  of  insects  that  defoli,^te  trees,  however,  a  spray 
ranging  in  the  middle  in  drop  size  gives  the  best  control.  A  high  propor¬ 
tion  of  finely  atomized  sprays  may  be  lost  because  of  drift. 

Size  of  spray  drops,  the?  fore,  also  affects  distribution  of  the  spray 
across  the  swath.  In  any'  spr  fine  or  coarra,  ebere  is  £!  range  in  drop 
size.  The  greatest  number  of  dtops  in  a  spray  must  be  of  a  sizf^  that  will 
reach  the  area  to  be  treated  and  give  the  best  surface  coverage . 

What  makes  drop  size?  Factors  that  would  operate  in  spraying  from  the 
ground,  such  as  size  of  nozzle  opening  and  spraying  pressure,  have  relatively 
little  effect  in  the  air. 

Isler  and  Yuill  find  that  two  factors  seem  to  be  most  important  in  reg¬ 
ulating  drop  size  in  aerial  sprays:  speed  of  the  aircraft,  and  the  direction 
tpray  nozzles  face  in  relation  to  flight  direction.  Velocity  of  the  air  and 
velocity  of  the  spray  as  it  meets  the  air  cause  the  breakup  of  the  liquid 
into  drops. 

Other  factors  besides  drop  size  that  affect  spray  distribution  are: 
arrengement  and  location  of  the  nozzles  across  the  spray  boom;  aircraft 
wing  span;  the  spiral  movement  of  air  at  the  wing  tips;  and  height  of  the 
plant  above  the  ground.  Wind,  humidity,  and  temperature  must  also  be 
taken  into  account  in  designing  experimental  and  control  procedures. 

Better  up  ray  ..oniroJ  May  Reduce  Costs 

The  re.  .archers  hope  to  reduce  spraying  'losts  by  developing  bet’^tr 
control  of  drop  size  and  distribution.  If  sprays  can  be  better  distributed, 
less  insecticide  per  acre  may  be  used.  Present  rate  of  application  for 
forest  defoliating  insects  is  about  1  g.  ilon  per  acre  of  a  spray  of  1  pound 
of  DDT  in  oil  -^.  lution. 

The  entomologist  ■  are  workiPe  to  develop  more  effective  spravs  for 
■'iriou  insects  that  attack  trees. 
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Task  2.  Ten  drums  of  Trinoxol  were  received  4  September  1961,  total 
5U0  plus  gallons. 

The  airstrip  at  Ri.ntum  was  closed  all  month  to  C-47'8.  A  trip  planned 
for  25  Spetember  was  called  off  because  of  the  Caribou  aircraft  being 
grounded  for  replacement  of  one  engine. 

Ground  observation  of  manioc  near  i)ak  To  has  not  been  possible  since 
the  spray  was  made  on  10  August.  Airstrip  closure  and  VC  activity  in  the 
area  have  both  interfered. 

A  message  was  received  18  September  1961  that  all  HIDAL  equipment  had 
been  grounded,  presumably  because  of  damage  to  helicopter  fuselages. 

Another  message  Indicated  a  modification  kit  would  be  available  in  60  days. 

VN  have  Indicated  25  September  that  an  aerial  observation  would  be 
scheduled  in  early  October  preliminary  to  some  operational  test  spraying 
of  manioc  and  sweet  potatoes  near  the  northern  seacoast  towii  of  Hue. 

Task  20.  Ten  urums  of  "Concentrate  48"  were  received  4  September  1961, 
a  total  of  about  500  gallons,  for  test  on  isangrove. 

AD- 6  and  14B  Spray.  The  test  site  in  a  mangrove  area  sprayed  with  85 
gallons  of  Dinoxol  at  2  gallons  per  acre  on  25  August  was  observed  aerially 
on  7  September.  The  area  was  clearly  visible  from  the  air  on  approach.  A 
relatively  sharp  demarcation  of  the  swath  was  evident  on  the  side  upwind 
when  sprayed.  The  effect  appeared  to  feather  off  across  the  swath  downwind 
Some  trees  in  the  swath  had  brown  leaves  at  this  time.  Photographic  condi 
tions  were  not  good  but  several  photographs  were  made.  More  photographs 
wr re  taken  on  13  September  and  again  on  14  September.  By  the  14th  consid¬ 
erable  leaf  fall  had  occurred  in  the  test  swath.  By  the  20th  the  trees  in 
the  initial  (southern)  ^nd  of  tiifa  swath  were  practically  leafless. 

On  22  Septembir  the  packing  of  the  14B's  and  associated  gear  was  com- 
Dleted. 


[_-^_Soroy.  The  roadside  area  near  Chon  Thenh  as  been  observed  or  Iv 
1 r  om  tht  air  s in  •  it  was  spraved  24  August  1961.  Ihe  first  observation 
was  on  7  September  and  the  spray  had  obviously  drifted  on  the  west  side 
awsy  t rom  the  ro=d.  On  the  east  side  the  location  of  the  srray  was  gentr- 
vlly  good.  A'though  the  sprayed  a'-eas  were  clearly  visib)_  for  a  consid- 
(r  :blf  distance  from  the  air,  more  time  was  obvioi  sly  net  ded  for  Ll.e  ■  lit  ' 
1.0  If  .cli  a  maximum. 
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Because  of  the  drift  of  the  24  August  spray  away  from  the  west  side  ;if 
the  road,  an  additional  100  gallons  of  Dinoxol  was  sprayed  8  September  to 
cover  the  swath  of  unsprayed  trees  adjacent  to  the  road.  At  this  time  the 
sun  was  shining  brightly  and  the  24  August  spray  effect  looked  very  impres¬ 
sive  , 

On  13  September  100  gallons  of  "Concentrate  48"  were  sprayed  in  the  man¬ 
grove  area  as  shown  in  the  diagram  below: 


N 

t 


13  Sep 
100  gallons 
cone.  48 


3  lbs  chemical  per 
gallon  per  acre 

part  of  1  swath 
sprayed  twice  or  6  Ibs/AT 


85  gallons  of  Dinoxol 
sprayed  25  Aug  CAD- 6) 


East  wind  both  dates  at 
about  5  knots 


On  14  September  50  gallons  of  Trinoxol  were  sprayed  in  the  mangrove  area 
in-a  single  inwind  swath  with  part  of  the  swath  repeated  due  east  of  the 
above  pattern  and  across  a  river  from  it.  A  heavy  rain  shower  fell  10  15 
minutes  after  this  spray.  Estimated  rates  of  deposit  are  about  4  and  8  Ibs/A. 
Ground  wind  was  estimated  at  about  18  knots  with  gusts  from  the  west. 

On  20  September  at  about  1530  aerial  observations  were  made  at  the  Chon 
Ihanh  roadside  area  and  in  the  mangrove  area.  Heavy  transient  rain  showers 
were  encountered  at  both  sites.  All  of  the  mere  recent  sprays  were  showing 
effective  foliar  coloration.  The  oldest  spray  at  Chou  Thanh  gives  indication? 
of  either  resistant  species,  or  lack  of  spray  penetration  in  places,  with  the. 
latter  seemingly  most  suspect 

Buffalo  Turbine  Spray.  The  morning  of  18  September,  a  site  on  the  mili¬ 
tary  base  housing  ARVN  Headquarters  was  selected  for  testing  the  Buffalo 
lurbine.  At  about  1530  the  sprayer,  loaded  with  50  gallons  of  Dinoxol  (and 
about  5  to  10  gallons  of  #2  fuel  oil  remaininj  frem  functional  tests)  was 
towed  by  a  jeep  and  sprayed  the  site.  In  this  area  were  se-i'eral  unknown 
trees,  grasses,  vines,  an!  shrubs,  but  bamboo,  papaya,  buffalo  grass,  and 
banana  seedlings  and  tree  were  sprayed  and  all  of  Che  latter  have  shown 
considerable  initial  susceptibility.  E-ttreme  deiisitles  as  well  as  open  vege¬ 
tation  were  encountered.  Because  of  the  uneveness  and  water  soaked  'ordi- 
tion  of  much  of  the  terrain  the  spray  was  delivered  at  no  greater  than  a 
walking  pace.  Almost  daily  observations  and  still  photoj-raphs  wer  madr 
through  the  22nd.  At  the  time  of  spraying  there  was  but  little  ground  wind 
(estimated  at  less  than  5  knots)  but  observations  on  th-  25th  indlcnff d  somr 
of  thi.=“  spray  esr^iee’  about  ^  of  a  ir’ie  over  r^lativelv  .>pen  teTeiii  and 
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achieved  ar.  altitude  of  50  feet  or  more.  Velocity  of  the  spray  near  the 
machine  was  great  enough  to  flatten  grassy  vegetation  and  the  spray  appeared 
to  pass  or  roll  over  rather  than  penetrate.  However,  burning  tests  of  the 
buffalo  grass  on  the  25th  indicate  a  self  sustaining  fire  could  be  started 
where  this  grass  was  sprayed.  Of  great  interest  is  the  fact  that  %  hour 
after  the  spray  about  16  hours  of  continuous  rain  occurred. 

Notes  on  U.S.  Personnel  Tasks  2  and  20.  At  the  expiration  of  their  TDY 
the  following  members  of  the  Task  2  and  20  team  ceparted  Saigon: 

Tasks 


2  &  20  -  Mr.  W.  B.  Johnson,  DAC,  12  September  1961  to  return  to  Fort 
Detrick. 

2  &  2U  -  T/Sgt  Leon  0  Roe,  USAF,  21  September  1961  to  return  to  Langley 
AFb,  Virginia, 

20  -  Capt  Mario  Cadori,  USAF,  25  September  3961  to  return  to  Korea. 

These  men  are  to  be  commended  for  their  various  very  special  contri¬ 
butions  to  the  missions  of  Tasks  2  and  20. 

Remaining  TDY  Personnel. 

SgC  Jemes  McIntosh,  USMC,  TDY  expires  15  October  1951. 

Dr.  James  W.  Brown,  DAC,  TDY  being  extended  90  days. 

Expected  Personnel. 

Mr.  Lester  Boyer,  DAC,  TDY  o/a  5  October  for  90  days. 

Dr.  Brown  will  visit  Dr.  Abbe  of  the  University  of  Minnesota  who  is 
currently  a  v'isiting  Professor  of  Botany  at  the  University  of  Singapore  28 
September  returning  to  Saigon  on  3  October.  Dr.  Abbe  has  made  a  survey  of 
forest  tree.s  in  Vietnam. 

Clietnicals  on  Hand, 


Di.roKol  -  less  than  50  gallons  (Task  20) 

"rMioxol  -  about  450  'aliens  (Task  2) 

.oncentrat'i  48  -  about  2»00  gallons  (Task  20) 

Other  -  about  15  chemicals  ranging  from  a  few  grams  to  5  pounds. 
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12  August  1961 


MEMORANDUM;  FOR  RECORD 


1.  An  aerial  spray  test  mission  was  performed  on  10  August  1961 
during  the  hours  1650  to  1730.  The  H-34  helicojSter  spray  rig  was  used  for 
these  tests.  This  system  was  the  first  oni  available  for  any  test  spraying 
and  therefore  the  one  used  to  demonstrate  the  effectiveness  of  the  chemical 
agents  on: 

a.  the  forest  vegetation  along  a  selected  part  of  the  road  from 
Kontuia  north  to  Dak  To  (+  or  -  50  gallons  of  Dinoxol  -  Task  20) ,  and, 

* 

b.  manioc  gfown  adjacent  to  a  pre-selected  village  north  of 
Oak  To  (+  or  -  10  gallons  of  Trinoxol  -  Task  2). 

2.  Although  the  primary  mission  was  to  spray  the  manioc  for  effect, 
the  roadside  spraying  was  performed  first  for  the  following  reasons; 

a.  The  greater  amount  of  chemical  required  for  the  roadside  test 
(50  gallons)  could  more  easily  be  loaded  into  the  spray  tank  on  the  ground 
at  Kontum  with  equipment  air-lifted  from  Saigon,  while  the  chemical  for 
manioc  could  be  poured  Into  the  tank  by  hand  while  in  the  air, 

b.  The  roadside  test  area  was  on  the  way  to  Dak  To. 

c.  Spraying  the  roadside  wouid  lighten  the  aircraft  by  450  pounds, 
or  wore,  thus  making  it  less  difficult  to  fly  the  aircraft  while  spraying 
the  manioc. 

d.  Both  spray  tests  could  bu  accomplished  in  less  time  and  with 
one  flight, 

3 .  Roadside  spraying. 

a.  Two  spray  releases  were  made  puiposely  in  the  same  section  of 
road.  The  first  release  was  frenn  the  greatest  height  (^5  to  100  feet)  and 
was  the  shelter  release.  The  helicopter  flew  directly  over  the  road,  \ 
crosswind  carried  the  spray  c o  the  east  of  the  road,  Ihe  second  release 
was  also  North  to  Soutii  but  appeared  to  settle  about  equally  op.  both  sides 
of  the  road  (see  map  overlay  obtained  by  Captain  Chan  from  the  Province 
Chief  and  diagram  below); 
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b.  For  test  purposes^  the  re'^ases  were  excellent.  It  was  raining 
a  mile  or  two  to  the  east  of  the  area.  It  is  not  known  whether  the  storm 
later  passed  over  the  area  which  received  the  spray.  Within  toe  total  area^ 
a  generous  portion  received  following  two  estiinated  rates  of  spray: 

1  or  2  gallons  per  acre  (2.47  or  4,94  gallons  per  hectare),  Fach  gallon 
coc'.-.lned  4  pounds  of  active  chemical  ingredients.  The  rate  estimated  to 
be  sufficient  is  one  gallon  per  acre.  Subsequent  aerial  and  ground  obser¬ 
vation  offers  an  opportunity  to  see  the  effectiveness  of  these  two  rates  uf 
application.  Although  it  is  believed  that  soaie  effect  of  the  sprays  could 
be  observed  within  one  week;  the  effect  will  increase  with  tine  until  a 
month  or  two.  However,  it  is  expected  that  in  about  two  weeks  a  relatively 
marked  effect  could  be  observed.  The  completeness  of  effect  will  be  depend¬ 
ent  on  the  degree  or  depth  of  penetration  of  the  spray  into  the  foliage. 
Perhaps  it  will  be  possible  after  two  weeks  to  determine  whether  a  repeat 
application  should  be  made  if  sufficient  penetration  was  not  achieved. 

4 .  Manioc. 


a.  Although  three  short  spray  passes  were  made  it  was  not  until 
the  third  pass  that  the  manioc  received  the  spray.  Because  of  insufficient 
coimunj cation  and  the  absence  of  smoke  grenades  marking  the  area,  and  in¬ 
dicating  wind  direction,  the  operation  was  more  .'ifficul  'o  acccmplisb. 

b.  Access  to  the  area  on  the  ground  was  not  possible  at  the  time 
of  spraying.  It  is  quite  possible  tliat  more  ciops  were  sprayed  than  were 
intended  to  be  sprayed,  Including  rice,  banana  trees,  melons  and  perhaps 
others.  This  was  explained  to  Capt.  Chan  and  the  Province  Chief.  Assurance 
was  received  from  them  that  this  was  understood  and  did  not  pa’-ticularl" 
matter, 

c.  It  is  estimated  that  marked  effects  on  man^oc  will  be  apparent 
in  about  two  weeks. 
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5,  Ground  spray  application. 

a.  On  11  August  1961  at  about  1100  hours,  some  Trinoxol  was 
sprayed  on  manioc,  sweet  potat  es,  bananas  and  some  native  grasses  and 
weeds  behind  the  billet  occupied  by  Capt.  Chan.  By  1215  the  sweet  potato 
leaves  were  badly  shrivelled,  the  banana  leaves  had  lost  most  of  their 
green  coloration,  and  the  manioc  leaves  were  markedly  affected.  About 

75  to  90%  of  the  native  grasses  and  weeds  apj-'^rsd  sensitive  to  ihe  spray. 

b.  About  ^  hour  earlier,  a  manioc  plant,  some  bamboo  shoots  and 
some  native  weeds  and  grasses  were  sprayed  at  the  HAAG  BOQ  it  Kontum.  The 
manioc  here  was  a  bigger  plant  but  was  showing  marked  eflect  ^hen  observed 
at  1300  hour'".  Tlie  bamboo  appeared  to  be  somewhat  resistant,  later 
observations  will  be  nee.ded  to  confirm  the  effect  on  bamboo, 

6,  Notes  on  equipment. 

a.  The  H-34  helicopter  flew  from  Saigon  to  Kontum  with  the  spray 
rig  installed.  Harmonic  vibration  in  the  spray  booms  developed  to  such  an 
extent  that  at  80  knots  the  anchor  positions  of  the  booms  at  the  upper  for¬ 
ward  stations  were  causing  cracks  in  the  fuselage.  Major  Good,  US^  Advisor 
has  been  asked  to  report  In  writing  about  this  "nd  to  make  recomaendations 
to  leaedy  this  situation.  Because  of  this  the  spray  booms  were  removed 
from  the  aircraft  after  the  spraying  was  completed. 

7,  Personnel  on  spray  flight. 

a.  Kontim  Province  Chiei  -  Cdptain  Hoang  Van-Dinh. 

b.  Project  Officer  -  Captain  Le -Minh-Chan. 

c.  VN  Pilot  -  Captain  Nguyen  -  Dinh-Thap. 

d.  VN  Crew  Chief  -  Sgt,  Chau. 

e.  L’.S.  pilot  ad>'isor  -  Major  Good. 

f.  Mr,  W.  E.  Johnson, 

g.  Di,  J,  W.  Crown, 


1  Incl 

Overlay  -  Spray  Areas 


VIRGAL  R,  CHILSON 
Colonel,  GS 
Chief,  RAD  Division 
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SECTIOW  XI 


INFORMAL  PROGSESS  REPORT 
TASK  20 


C-47  Spray  Rig 

On  Saturday^  19  August  1961,  this  rig  was  coopletely  Installed  and 
functioned  statically  using  water.  Flow  rates  were  checked.  On  Monday, 

21  August  the  C-47  pilot  (Lt  TAM)  was  unavailable  but  the  next  day  Captain 
Cadorl  flew  with  Lt  TAM  on  3  Instrtictlooal  spray  flights.  On  Wednesday  one 
additional  Instructional  flight  was  perfonaed  using  water  for  spraying  and 
In  preparation  for  the  next  day's  operation,  200  gallons  of  Dlncxol  were 
pumped  Into  the  spray  tank. 

Thursday,  24  August,  the  pre-selected  roadside  site  In  an  area  desig¬ 
nated  by  President  Diem  ms  sprayed  between  1030  and  1045  hours.  Flights 
were  Inwlnd  and  actual  spraying  time  totalled  about  2  minutes  and  45  seconds. 
The  spraying  ms  performed  at  an  altitude  of  about  75  feet  above  the  tree 
tops  at  120  ndles  per  hour.  Onder  these  conditions  a  smth  width  of  about 
300  feet  Is  expected.  A  rough  sketch  of  the  test  area  with  pertinent  detail 
Indicated  is  presented  below.  The  total  linear  spray  release.  If  converted 
from  the  test  pattern  Indicated,  would  have  been  equivalent  to  a  single 
swath  of  about  300  feet  vide  and  about  5.5  miles  lo.Tg  (about  8.8  km)  covering 
a  total  area  of  about  196  acres  (or  close  to  80  hectares). 


TO  CBOM  THANH 
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Pereonnel  PTtlclpatlng 
TO 

Capt  Chaa,  Project  officer,  Taak  20. 

Lt  Vo  thaoh  Taa,  Pilot  of  C~47. 

Security  Guards. 

OS 

LtCol  Langley,  DSAF 

Capt  Cadori,  USAF,  Pilot  Advisor 

T/Sgt  Roe,  OSAF 

Sgt  Hclntosh,  USMC 

Mr.  Johnson,  DA  >  g^lC 

Dr.  Brown,  DA  -  CalC,  U.S.  Advisor,  Task  20. 
Reaarka  and  Reco—andatioos 


Praliainary  effects  of  the  spray  should  be  recognisable  within  a  10-day 
to  2-week  period  on  those  species  sensitive  to  the  chealcal  spray.  The  test 
cards  indicated  good  spray  coverage.  Moat  of  the  area  was  sprayed  with  a 
rate  of  1  gallon  of  chealcal  per  acre  and  a  portion  of  the  area  Intentionally 
received  a  rate  of  2  gallons  per  acre.  If  later  observation  reveals  essen¬ 
tially  no  difference  in  effect  froa  these  different  rates  of  spray,  it  nay 
be  concluded  that  the  rate  of  one  gallon  per  acre  is  sufficient.  Aerial  ob¬ 
servation  of  the  area  4. days  after  spraying  revealed  little  effect,  however 
a  narked  effect  is  expected  only  after  10  days  or  2  weeks  on  those  species 
sensitive  to  the  chealcal  spray. 

It  is  recoonended  that  a  new  gasoline  engine  be  obtained  to  replace  the 
present,  one  which  powers  the  puap  which  applies  pressure  to  the  chealcal  thus 
forcing  it  through  the  nosxles  on  the  spray  booa. 

Capt  Chan  deserves  special  acknowledgeaent  for  nccoopllshing  the  many 
arrangnents  which  contributed  directly  to  the  tlnely  conDle^^cn  of  this 
mission. 

Lt  Tru  is  to  be  cosnended  for  his  diligent  supervision  of  the  VMAF  tech¬ 
nicians  in  the  installation  of  the  spray  systeats. 

AD- 6  and  14B  Tank 


The  fabrication  of  wiring  and  preparations  for  a  static  functional  test 
for  one  14B  were  completed  on^3  August  1961.  A  one  day  delay  was  encountered 
when  a  third  high  ptessure  compressor  failed  so  that  the  functional  test  was 
made  on  24  August.  Flow  rate  adjustments  were  made  using  water  and  the  tank 
was  set  to  deliver  85  gallons  in  21  seconds  ^r  about  4  gallons  per  second. 
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The  moftt  effective  chemical  presently  known  to  kill  mangrove  is  an  ester 
of  7>4-dlchloropbenoxyacetic  acid  at  about  4  pounds  per  acre.  Dinoxol  is  a 
mix  of  equal  parts  of  the  above  compound  and  an  ester  of  2,4, trichloro- 
phenoxyacetlc  acid.  Two  pounds  of  each  compound  are  contained  in  each  gal¬ 
lon.  Thus  in  order  to  obtain  4  pounds  of  the  former  chemical  per  acre,  2 
gallons  of  Dinoxol  would  be  required  per  acre.  Calculations  Indicated  that 
this  rate  of  deposit  could  be  achieved  in  about  a  300  foot  swath  by  flying 
at  75  feet  above  the  trees  at  175  knots  for  about  1.2  miles. 

On  25  August  three  sites  were  selected  for  aerial  observation  and  viewed 
from  the  air  by  the  AD-6  pilot,  Capt  Chan,  Sgt  Hclntosh,  and  Dr.  Brown.  A 
single  site  was  selected  by  Capt  Chan  and  the  pilot  was  briefed  on  the  mis¬ 
sion.  The  spray  operation  was  executed  at  about  1040  hours  and  observed 
from  a  VN  C-45  aircraft. 

A  noticeable  effect  on  the  mangrove  area  is  expected  to  be  obvious  in 
about  10  days  to  two  weeks. 

Personnel  Participating 

TO 

Capt  Chan,  Project  Officer..  Task  20. 

Lt.  Pham  Phu  Quoc,  Pilot  of  AD-6. 

,  Pilot  of  C-45. 

TOAF  work  force  at  hangar  under  supervision  of  Lt  Tru 

US 

Sgt  McIntosh,  USHC 

Mr.  Johnson,  DA,  CmlC 

Dr.  Brown,  DA,  CmIC,  U.S.  Advisor,  Task  20. 

Remarks  and  Recon»n<»ndaHnna 


This  system  was  incorporated  into  the  program  of  Task  20  for  test  and 
for  demonstration  purposes  only.  It  was  provided  strictly  on  a  loan  basis 
and  having  served  its  purpose  should  be  returned. 

Sgt.  McIntosh  is  to  be  highly  commended  for  his  heroic  enceavors  to  pre¬ 
pare  even  a  single  14B  for  reliable  functioning.  He  was  plagued  from  the 
start  by  missing  parts,  obsolete  wiring  instructions  and  a  host  of  other 
bottlenecks  beyond  his  control.  His  Initiative  and  perseverance  alone  pre¬ 
vented  caucellation  of  this  system  for  test. 

Capt  Chan's  performance  was  outstanding  in  conqjleting  the  necessary 
arrangements  for  this  test  on  extremely  short  notice  while  at  the  same  time 
being  heavily  involved  in  the  complex  preparations  for  the  C-47  test  which 
was  executed  the  day  before. 
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Buffalo  Turbine 


This  device  was  made  ready  a  week  or  two  ago  as  a  spare  time  activity 
when  delays  were  eacountered  on  installing  the  C-47  and  AD-6  systems. 
Having  a  lower  priority,  no  roadside  test  site  has  yet  been  designated  for 
its  test.  It  is  expected  that  early  next  week  a  test  can  be  made. 


TASK  2 


H-34  with  HIDAT.  Spray  Rig 

An  inspection  trip  was  made  28  August  to  observe  effect  of  test  sprays 
(Tasks  2  and  20)  accomplished  on  10  August  north  of  Kontum.  The  landing 
strip  at  Kontum  was  closed  and  therefore  ground  observation  of  the  sprayed 
areas  was  not  possible.  The  roadside  area  that  had  been  spraved  was  visible 
from  several  miles  away.  The  effect  of  the  spray  on  the  vegetation  will 
continue  to  increase  somewhat  with  time.  The  area  sprayed  agreed  remarkably 
well  with  the  map  marked  originally  by  the  Province  Chief  of  Kontum.  There 
did  not  appear  co  be  any  overlap  of  sprayed  areas  as  was  originally  intended. 
The  trees  and  vegetation  sprayed  appeared  to  be  about  75X  susceptible.  Den¬ 
sity  of  the  vegetation  at  the  time  of  spraying  may  have  prevented  sufficient 
penetration  of  the  spray.  When  observation  of  the  area  is  possible  on  the 
ground  this  area  can  be  evaluated  further  as  to  the  desirability  of  respray¬ 
ing. 


Little  can  be  said  of  the  manioc  spraying  until  ground  observation  is 
possible. 

Additional  Proposals 

1.  Test  the  effectiveness  of  cheMcal  sprays  to  r<  iuce  grassy  vegeta¬ 
tion  prevalent  in  outpost  areas  and  in  ammunition  depots  to  reduce  conceal¬ 
ment  opportunities  and  fire  hazard  respectively.  Depending  on  the  areas 
involved  it  would  appear  that  the  helicopter  spray  rig  could  serve  a  useful 
purpose  here. 

2.  Obtain  10  to  20  knapsack  sprayers  for  test  by  troops  using  chemical 
sprays,  such  as  Trinoxol  to  destroy  manioc  plantings  encountered  during 
their  missions  in  VC  dominated  areas.  It  is  suggested  that  these  sprayers 
have  a  capacity  no  greater  than  3  gallons.  An  additional  supply  of  Trinoxol 
already  requested  will  be  required. 
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3.  H-34's  equipped  with  HIDAL  spray  rigs  be  temporarily  based  within 
operational  areas.  With  f ighter /bomber  support  aircraft  the  H-34's  could 
begin  test  sprayings  of  manioc  available  to  the  VC. 


/s/  J.  W.  Brown 
U.S.  Advisor 
Tasks  2  and  20 


SECRET 


MVIOUS  PiCSK  MAS  BLAME.  T»FBFOHI  KT  nXMBD. 

SECRET 


SECTION  XII 


NOTES  FOR  COLONEL  CHILSON,  TASKS  2  &  20 


16  October  1961 


1.  Below  are  listed  a  summary  of  my  observations,  as  factual  and  as 
objective  as  I  can  make  them,  prefaced  by  a  brief  background  statement. 

2.  After  "seeking  the  truth"  fcr  17  years  (3  years  with  the  U.S. 
Department  of  Agriculture  and  14  years  with  the  U.S.  Army)  in  research 
concerning  plant  growth-regulating  chemicals,  primarily  growth  inhibitors, 

I  was  given  approximately  10  days  notice  to  come  to  Vietnam  to  undertake 
"research"  in  connection  with  the  above  tasks  with  what  equipment  and 
chemicals  that  were  immediately  available,  despite  the  fact  that  for  the 
past  4  years  only  a  token  effort  in  research  applicable  to  Task  2  and  for 
Task  20  no  effort  at  all  has  been  supported  by  the  United  States  Army. 

3.  The  chemicals  used  here  for  tests  have  been  cocsnercial  concentrates 
(about  40%  or  less  active  ingredient)  which  were  the  best  immediately 
available  but  marketed  in  this  form  for  private  and  industrial  (not  mili¬ 
tary)  use.  Requested  chemicals  are  100%  active  ingredient. 

4.  The  equipment  employed  for  dissemination  of  these  chemicals  was 
designed  for  other  primary  uses, 

5.  No  previous  research  has  been  undertaken  in  the  United  States  or 
elsewhere  for  achieving  the  mission  of  Task  20  for  the  array  of  unknown 
(literally)  species  encountered  in  South  Vietnam.  (Recall  the  purpose  and 
results  of  my  trip  to  Singapore  -  3  people  for  6  months,  14,000  collections 
and  perhaps  50  collections  could  be  classified  as  to  genus,  the  rest  will 
only  have  numbers  for  identification  for  several  years.) 

6.  Short  of  ruclear  fission  or  nuclear  fusion,  efforts  by  man  have 
been  singula''ly  unsuccessful  in  burning  lush  green  vegetation  on  a  larg<- 
scale.  Milit-ry  efforts  in  the  past  have  from  time  to  time  included  the 
US'  of  high  octane  fuels,  diesel  fuel  or  napalm  separately  or  in  concert 
and  will  undoubtedly  be  tried  again  in  the  future  on  a  limited  scale. 

7-  Added  t  the  Information  in  oaras  2,  3,  4,  and  5,  trying  to  conduct 
tests  ir'  a  count’-y  where  terrorist  activity  cannot  be  ignored,  periodic 
obs'  T'-tt  ions  at  best  eithc-  difficult  to  siake  or  are  impossible.  How¬ 

ever,  if  '‘othing  is  tri-d  the  status  quo  will  never  be  improved. 

8  The  m)st  successful  tests  in  both  tasks  were  not  available  to  be 
jbs'r'-'d  until  t  w  ,•  months  alter  trf  .fment  despite  repeated  efforts  to  ob- 
th«rp.  When  it  was  possible  t  :<  observe  them  about  half  the  trees  had 
bf.'r’  chopped  down  for  about  one-  month  flask  20)  and  food  plants  (Task  2; 
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had  bo.en  cut  back  within  6  days  after  spraying  to  prevent  total  destruction 
and  loss.  Another  crop  (rice)  was  not  only  unintentionally  sprayed  but  was 
so  severely  damaged  that  it  is  estimated  It  will  yield  less  than  107^  of  nor¬ 
mal  -  yet  these  chemicals  were  not  the  ones  of  choice  or  even  rc- commended  - 
others  are  known  of  far  greater  potency  -  but  rice  was  not  even  originally 
included  in  Task  2  even  though  it  is  now  so  considered  as  a  result  of  this 
"test." 


9.  In  any  of  these  test  demonstrations,  there  is  obviously  a  "best" 
time  to  observe  them  -  the  overall  response  is  transient  if  100%  kill  is  not 
obtained  -  that  is,  growth  occurs  in  those  trees  or  other  plants  which  are 
either  not  susceptible,  not  sprayed,  or  if  sprayed  received  sub- lethal  quan¬ 
tities  of  spray,  or  seeds  and  seedlings  develop  quickly  to  fill  in  areas 
released  by  the  death  or  defoliation  of  trees. 

10.  One  great  difference  (other  than  size  of  plants)  between  natural 
forests  and  food  crops  is  that  most  of  the  time  food  crops  are  concentrated 
such  as  a  field  (or  several  square  miles)  of  nothing  but  rice  whereas  forests 
usually  have  many  kinds  of  trees  present  of  varying  degrees  of  sensitivity. 
Sometimes  they  are  called  "pure  stands"  which  if  susceptible,  can  show  the 
closest  thing  to  1007.  effectiveness  (such  as  the  sugar  maple  shown  in  th’ 

Camp  Drum  defoliation  movie). 

11.  So  far  the  least  impressive  and  most  tests  have  been  conducted  with 
the  C-47  spray  rig.  It  appears  the  least  penetration  of  foliage  has  been 
achieved  with  this  equipment  which  could  be  due  to  droplet  size,  altitude  of 
release  and  time  of  day  as  related  to  neutral,  lapse  or  inversion  conditions 
prevailing  or  a  combination  of  these  factors.  The  equipment  has  been  flown 
as  low  and  as  slow,  consonant  with  safety,  but  yet  at  the  maximum  flow  rate 

-  so  there  is  little  latitude  for  adjustment  other  than  replacing  with  nozzles 
we  do  not  have  on  hand. 

12.  The  Hourglass  equipment  was  designed  for  large  scale  Task  2  work  but 

which  requires  much  lower  rates  of  application  for  its  Intended  usr  ,  't: 

does,  however,  have  a  wide  latitude  for  adjustment.  So  far  aircraft  have- 
not  been  available  to  fly  this  equipment  in  Vietnam. 

13.  It  is  not  even  suggested  that  successful  execution  of  Task.'  2  or  20 
would  "win  the  war"  any  more  than  the  K-1  rifle,  or  a  radio  would,  but  it  i? 
sincerely  believed  the  potential  of  this  contribution  could  provide-  a  mcons 
of  doing  some  jobs  more  efficiently  than  can  other(>/ise  be  done.  No  or.^ 
appreciates  food  or  visibility  more  than  those  deprived  of  it. 


j.  W.  BROWN 
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SECTION  XIII 


TRIP  REPORT  -  SOUTH  VIETNAM  (U)* 


Dr.  J.  W.  Brown 
Deputy  Chief,  Crops  Division 
Fort  Detrlck,  Maryland 


(C)  The  writer  was  on  TDY  in  South  (Free)  Vietnam  at  the  request  of  the 
Advanced  Research  Projects  Agency  (ARPA)  as  the  U.  S.  Advisor  for  Tasks  2 
and  20  at  the  Combat  Development  Test  Center  (CDTC)  for  the  period  17  July 
to  14  November  1961.  This  Center  had  been  newly  cst-Lllohed  in  June  1961 
and  VMS  a  joint  Vietnamese  (VN)  U.  S.  effort.  The  U.  S.  side  of  the  Center 
(  3'^lgaated  MACRO)  was  responsive  to  both  the  Military  Assistance  Advisory 
Group  (MAAG)  and  to  ARPA. 

(C)  The  writer  was  accompanied  and  assisted  by  Mr.  W.  B.  Johnson,  Crops 
Division,  until  12  September.  Because  of  the  changing  phase  of  the  work, 
Mr.  L,  W.  Boyer,  Crops  Division,  was  requested  to  assist  and  he  arrived  on 
10  October.  He  is  still  in  Vietnam  and  has  been  extended  on  TDY  for  an 
additional  60  days.  The  wttter  is  presently  scheduled  to  return  to  Vietnam 
12  December  on  ARPA  orders. 

(U)  During  the  course  of  the  work  the  following  personnel  were  on  TDY 
to  assist  and  are  deserving  of  official  recognition  for  their  outstanding 
and  unstinting  efforts: 

Mr.  Boyer,  Crops  Division 

Mr,  Johnson,  Crops  Division 

Capt.  Mario  C.  Cadori,  USAF,  AO  936686 

6053  Radio  Fleet  Mobile,  APO  970,  San  Francisco 

Sgt.  James  McIntosh,  USMC  Ser,  #1458  1458594  MOS  6511 

1748  Central  Ave.,  Middletown,  Ohio  (believed  to  be  presently 
assigned  at  Cherry  Point) 

T/Sgt.  Leon  0.  Roe,  USAF,  AF  6969313 
4500th  Ops.  Squadron,  Langley  AFB,  Virginia 

Each  of  these  men  achieved  the  resnect  and  friendship  of  the  Vietnamese 
with  whom  they  worked  and  in  their  associations  were  thus  able  to  transmit 
to  the  Vietnamese  a  know-how  in  their  various  specialties. 


•*  December  1961. 
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(U)  The  Inmedlate  assistance  uf  Dr.  Charles  E.  Mlnarlk^  Chief,  Crops 
Division,  on  the  "home  front"  was  a  source  of  amazement  to  others  at  the 
Center.  His  appreciation  of  the  problems  encountered  and  his  direct  handling 
of  requests  for  essential  information  and  equipment  were  and  are  deeply 
appreciated. 

(C)  It  is  impossible  to  name  all  of  the  Vietnamese  and  U.  S.  personnel 
with  whom  the  writer  worked  or  held  discussions  relative  to  the  work  but 
some  are  listed  below  who  have  been  directly  involved: 

VN 

President  Diem 

Mr.  Nhu,  Assistant  to  the  President 
Mr.  Thuan,  Secretary  to  the  President 
Secretary  of  Defense 
Secretary  of  State 
Secretary  of  Security 

Mr.  Van,  Assistant  Secretary  for  Dept,  of  Rural  Affairs 

Maj.  Gen.  Minh 

Col.  Trach,  CO,  CDTC 

Capt.  Chan,  Project  Officer  Tasks  2  and  20 
Capt.  Khoat,  Administrative  Officer  CDTC 
Lt.  Col.  Trl,  Division  CO,  Kontum  Area 

US  (in  Vietnam) 

General  Maxwell  Taylor 
Dr.  Walt  W.  Rostow 

Dr.  George  Rathgens,  Dep.  Director  of  ARPA 

Mr.  William  Godel,  Dep.  Director  of  ARPA 

Ambassador  No 1 ting 

Lt.  Gen.  McGarr,  Chief,  MAAC 

Maj.  Gen.  Timmes 

Brig.  Gen.  Eggleston 

Col.  Chilson,  Chief 

Lt.  Col.  Langley,  Dep.  Chief,  MAGRD 

(C)  Upon  returning  to  the  U.  S.  on  15  November  discussions  and  briefings 
have  been  held  with  the  following  people; 

General  Maxwell  Taylor 
Dr.  Walt  W,  Rostow 
Dr.  James  Hartgering 
Dr.  Macrae 
Dr.  Corey 
Dr.  Sheehan 
Mr.  William  Godel 
Lt.  Gen.  Trudeau 

Undersecretary  of  State,  U.  Alexis  Johnson  ana  Staff 
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(C)  Attached  (Incl  1)  is  a  review  of  the  work  whichj  in  its  original 
forcv^  vas  prepared  for  and  given  to  General  Maxwell  Taylor's  group  on  their 
departure  from  Vietnam.  It  has  been  retyped  and  has  received  minor 
corrections.  The  writer  accompanied  General  Taylor  and  his  party  during 
a  2'day  aerial  tour  of  the  country. 

(C)  Attached  (Incl  2)  is  a  schedule  of  sprays  and  observations  made. 

(S)  Very  strict  security  precautions  were  observed  throughout  the 
period  of  work.  The  VN  were  very  quickly  impressed  by  the  potential 
disclosed  to  them  by  these  demonstrations  and  consider  these  efforts 
TCI  MAT  (TS)  despite  a  secret  classification  considered  in  the  I'.  S.  to 
be  adequate.  Premature  disclosure  to  the  press  of  this  information  x.'ould 
seriously  jeopardize  past  and  future  work  in  Vietnam.  The  terrorists  (VC) 
have  made  efforts  to  obtain  information  concerning  these  chemical  sprevs 
directed  against  vegetation  t  so  far  Radio  Hanoi,  although  freely  nt..<ing 
accusations,  has  been  largely  on  o  "fishing"  expedition. 
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REVIEW  AND  EVALUATION 
TASKS  2  AND  20 
October  1961 

(S)  The  objectives  of  these  two  tasks  originally  were  to  provide  a 
demonstration  of  the  feasibility  of: 

(Task  2)  Destroying  manioc  (tapioca)  by  a  chemical  spray  to  deny 
food  to  the  VC  and 

(Task  20)  Killing  trees  along  the  western  border  of  South  Vietnam 
with  a  chemical  spray  to  improve  visibility  to  aid  in  observing  enemy  move¬ 
ments,  also  spraying  certain  roadside  areas  to  aid  in  preventing  ambush. 

(S)  These  objectives  were  to  be  accomplished  with  materials  and  equip¬ 
ment  which  were  immediately  available  -  a  controlling  limitation.  Thus, 
commercially  available  preparat'ons  (containing  only  UOT,  active  ingredients) 
were  obtained  and  equipment  primarily  designed  for  other  purposes  was 
requested  because  of  its  availability,  not  because  it  had  been  tested  or 
used  for  work  of  this  kind  before. 

(S)  Task  2  was  enlarged  shortly  after  the  arrival  of  two  U.  S.  advisors 
by  including  sweet  potatoes.  After  the  decwnstration  for  this  task  was 
performed,  rice,  which  had  not  been  intentionally  sprayed,  was  also  included. 

(S)  Task  20  was  enlarged  as  well  but  primarily  in  terms  of  areas  to  be 
sprayed,  e.g.,  the  killing  of  vegetation  in  Zone  D  end  adjacent  area  near 
the  western  border.  Mangrove  was  included  as  a  species  for  destruction  in 
delta  areas. 

(S)  To  accomplish  these  enlarged  scopes  ordinarily  under  peaceful  con¬ 
ditions  would  require  a  research  team  of  10  to  20  and  at  least  2  growing 
seasons  at  as  many  sites  as  appropriate  for  the  specific  kinds  of  vegetation, 
not  including  test  screening  of  as  yet  untested  compounds  for  improved 
efficiency. 

(S)  It  is  worthy  of  note  that  not  one  U.  S.  Military  dollar  has  been 
spent  for  research  for  a  defoliant  during  FY  58,  59,  60  or  61  even  though 
a  U.  S,  military  requirement  was  existent.  The  staff  for  anticrop  warfare 
was  cut  from  a  force  of  about  125  to  12  during  FY  58  and  currently  only 
about  16  professionals  are  employed  for  all  aspects  of  this  program,  only 
one  of  these  is  on  the  payroll  specifically  for  anticrop  chemicals. 

\,U)  Thus,  a  large  order  was  placed  on  a  very  poorly  supported  research 
effort . 


Incl  1 
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(S)  Most  species  encountered  in  Vlet|tuun  in  jungle  and  roadside  area 
tests  have  probably  been  sprayed  for  the  first  time  in  history  in  the  past 
2  to  3  months.  Many  of  the  species  encountered  are  literally  unknown  to 
botanical  science. 

(S)  During  the  development  of  the  spray  effect,  more  than  once  trees 
have  been  chopped  down  and  test  plants  have  been  cut  back  or  destroyed  as 
in  the  vicinity  of  Kontum  and  at  ARVN  Hq.  without  the  writer's  knowledge  or 
permission. 

(S)  Perhaps  the  best  equipment,  the  H-34  HIDAL  spray  rig,  for  small 
area  coverage  (e.g.,  manioc  and  sweet  potatoes  -  Task  2)  was  functioned  for 
test  only  once  because  damage  to  the  aircraft  was  encountered  and  the  spray 
equipment  was  grounded.  It  is  still  grounded  despite  urgent  TWX's  to 
expedite  a  fix.  The  tests  with  this  equipment  were  so  successful  that  they 
evoked  an  unsolicited  enthusiastic  message  which  came  from  Kontum  province. 

A  sizeable  VC  operatto.i  in  the  area  prevented  ground  observation  because  of 
security  until  two  months  after  spraying.  The  effect  was  pronounced  (Prints 
of  these  negatives  ha^e  been  requested  to  be  sent  to  General  Taylor  at  his 
home  office).  The  villagers  with  whom  arrangements  had  been  made  by  the  VN 
to  reimburse  them  for  damages,  became  so  alarmed  at  the  prospect  of  losing 
their  main  staples  of  diet,  manioc  and  uplanci  rice,  that  they  petitioned  for 
relief  after  one  week  and  they  topped  the  manioc  plants  to  prevent  greater 
damage  to  this  root  crop.  At  the  time  of  ground  observation  2  months  after 
spraying  it  was  estimated  that  about  50Z  of  their  root  crop  had  rotted  and 
80  to  90%  of  their  sprayed  rice  would  be  lost. 

(S)  It  is  extremely  difficult  to  make  an  overall  estimate  of  effect  on 
the  "Kontum"  roadside  spray  because  of  the  clearing  operation  which  started 
there  one  month  after  spraying.  There  were  trees  still  standing  which  had 
no  leaves  at  all  as  a  result  of  the  spray,  some  seemed  to  have  retainer  all 
their  leaves  but  they  were  all  brown  and  shrivelled  and  there  were  some 
which  appeared  entirely  untouched.  The  clearing  operation  was  not  complete 
at  this  time  and  there  is  no  way  of  knowing  whether  the  more  severely 
affected  trees  wer'^  selected  for  cutting  or  not.  It  would,  however,  seem 
probable  that,  other  things  being  equal,  the  wood  removed  from  the  site  for 
fuel  or  otner  purposes  could  possibly  have  been  mainly  from  the  most  denuded 
trees.  These  would  be  the  most  easily  trimmed  out  and  the  driest.  Con¬ 
sidering  all  these  factors,  my  estimate  is  that  the  single  spray  was  about 
^0%  effective.  Others  have  seen  the  area  at  the  same 'time  and  may  choose 
to  enter  their  estimates  -  among  them  are  Col.  Trach,  Lt,  Col,  Langley, 

Lt.  Col,  Dalby,  Maj.  Jackson  and  Mr,  Boyer  and  the  Deputy  Province  Chief 
of  Kontum.  It  is  not  known  whether  Col,  Woolfolk  -  senior  advisor  at 
Kontum  has  seen  it  more  frequently  or  not  -  however,  he  made  the  remark  to 
me  that  "we  sure  could  use  a  lot  of  that  stuff I"  Lt ,  Col.  Tri,  Division  CO 
in  the  area  remarked  that  he  thought  the  chemical  was  good  but  the  method 
of  dissemination  could  be  improved.  He  is  anxious  to  have  chemical  and 
knapsack  sprayers  for  test  by  his  soldiers  when  they  come  across  areas 
cropped  in  the  mountain:  or  jungle  and  under  the  control  cf  the  VC. 
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(S)  There  have  been  the  following  basic  tests  performed; 

1.  (S)  10  August  1961  -  Tasks  2  and  20 

Roadside  spray  (Task  20)  north  of  Rontum  on  Che  road  to  Dak  To. 
Chemical  -  OINOKOL  ±  1  gallon  or  4  pounds  per  acre. 

Manioc  and  rice  (Task  2)  near  a  small  hillside  village  in  the 
vicinity  of  Dak  To.  Chemical  -  TRIMOKOL  ±  I  gallon  or  4  pounds  per  acre. 

Only  two  observations  were  possible^  one  on  overflight  on 
28  August,  the  other  a  ground  observation  on  11  October. 

Equipment  Used.  H-34  helicopter  rigged  with  HIDAL  spray  rig. 
Capacity  200  gallons  used  once  and  subsequently  grounded  because  vibration 
cracked  fuselage  of  H-34  when  flown  at  speeds  up  to  80  knots  on  the  way 
from  Saigon  to  Kontum.  A  fix  has  been  urgently  requested.  Very  good  test 
results  were  obtained  using  this  equipment. 

Results 


Task  2.  Very  good  to  excellent.  The  possibility  exists  that 
rice  may  be  burned  3  days  to  1  week  aftei  spraying,  but  this  has  not  been 
tested.  It  was  reported  dead  2  days  after  unintentional  spraying.  Top 
kill  was  achieved  which  is  estimated  to  cause  up  to  901  yield  reduction. 
Weights  (and  samples)  of  cleaned  but  not  pounded  grain  have  been  requested 
from  sprayed  and  unsprayed  equal  size  plots  at  harvest. 

Task  20.  Roadside  clearing  of  trees  starting  about  one  month 
after  spraying  and  too  infrequent  observation  prevents  an  unequivocal 
evaluation.  However,  a  guess  would  be  about  70X  effective  in  killing  the 
dominant  trees  ar  this  site. 

2.  (S)  11  August  1961  -  Task  2 

(This  is  included  for  the  record.) 

a.  Sweet  potato  plants,  manioc,  and  a  banana  tree  as  well  as 
native  grasses  and  weeds  encountered  behind  the  VN  guest  house  of  the  Kontum 
Province  Chief  were  sprayed  with  TRINOXOL  from  a  3  gallon  portable  garden 
sprayer. 


h.  Bamboo  and  manioc  were  sprayed  in  the  MAAG  BOQ  compound  at 
Kontum  as  above. 

Results 


a.  The  food  plants  were  observed  to  be  sensitive  to  the  spray 
within  one  hour.  On  11  October  only  empty  space  remained  where  the  plants 
had  been. 
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b.  Pictures  before  and  1  day  after  spraying  were  made.  On  the 
second  day  the  plants  had  been  cut  down  by  a  native  living  on  th;  other  side 
of  the  fence. 

3.  (S)  24  August  1961  -  Task  20 

Roadside  spray  near  Chon  Thanhs  Chemical  -  DINOXOL  -  1  gallon 
or  4  pounds  pet  acre  on  both  sides  of  the  road  plus  part  of  east  side  was 
resprayed  to  obtain  a  rate* of  8  pounds  per  acre.  These  quantities  were 
released  but  the  altitude  was  closer  to  125  feet  than  the  75  feet  requested. 
Time  of  day  was  1030  to  1045  with  a  wind  about  10  degrees  off  of  head  wind 
at  about  5  to  7  knots. 

Equipment  Used.  C-47  spray  rig  used  in  the  States  for  mosquito 
control  was  used  here  for  first  time.  Ran  at  maximum  flow  rate,  73  gallon 
per  minute,  airspeed  120  mph.  Pump  at  maximxjm  ±  30  pounds.  B-10  nozzles. 
Particle  size  small. 

Questionable  test  results  were  obtained  at  this  site.  Total  of 
Km  linear  distance  sprayed  but  only  8  covered  on  ground,  ±  2  Km  got 
entional  repeat  dose.  Swath  estimate  at  300  feet. 

Results.  All  observations  subsequent  to  spraying  have  been  by 
flyovers.  This  area  has  had  frequent  VC  activity.  The  first  observation 
on  28  August  was  too  early  for  any  real  effect;  again  on  7  September,  when 
swaths  were  clearly  defined  but  weather  was  cloudy.  Pictures  were  taken 
anyway.  Small  particle  size  showed  evidence  of  considerable  drift  on  west 
side  -  missed  intended  -iwath  by  about  300  feet.  Decision  to  respray  next 
day  to  put  swath  in  place.  Much  lower  altitude  estimated  at  less  than  50 
feet  abc  *  trees.  Observed  prop  wash  caused  spiraling  turbulence  of  spray 
from  wi  ounted  booms  and  particle  size  so  small  that  it  had  little 
tender.  settle.  Dosage  either  too  small  as  a  result,  or  species  showing 

some  »  .stance.  Little  evidence  of  increased  effect  from  intended  double 
dose  or  initial  spraying.  This  was  so  unexpected  after  Kontum  observation  - 
that  is,  little  overall  effect  initially  plus  little  increased  effect  from 
double  dose  made  doubtful  a  strong  species  resistance  theory  and  lends  more 
credence  to  small  particle  size  causing  dissipation  of  Intended  dose,  (See 
other  tests  below  with  C-47  equipment'.) 

4.  (S)  25  Avgust  1961  -  Task  20 

Mangrove  spray  SE  of  Saigon  on  line  with  Cap  St.  Jacques. 
Chemical  -  DIKOXOL.  Because  DINOXOL  contains  2  pounds  each  of  2,4-D  and 
2,4, 5-T  esters  (butoxy  ethanol)  per  gallon  and  2,4-D  is  agent  of  choice  for 
mangrove  it  was  decided  to  spray  at  a  rate  of  2  gallons  per  acre  in  order 
4  pounds  2,4-D  per  acre.  Pilot  flew  at  altitude  of  about  75  feet  initially 
but  climbed  to  about  100  feet  while  spraying  at  178  knots  -  85  gallons 
released  in  20  seconds. 
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Equipment  Used.  AD-6  aircraft  with  one  loaded  14B  spray  tank. 
This  tank  has  a  classified  component  and  was  loaned  for  demonstration  test 
only.  Two  tanks  were  sent  but  had  so  many  missing  parts  and  accessory  gear 
that  two  separate  airlifts  were  required.  After  all  this  trouble  and 
delay  only  one  could  be  made  functional  by  the  USMC  EM  specialist  despite 
his  heroic  and  unstinting  efforts.  These  tanks  were  originally  intended  to 
be  the  first  item  operational  with  only  some  modified  wiring  required. 
However,  almost  three  weeks  went  by  before  word  was  received  from  Washington 
recognizing  a  change  in  the  wiring  modification.  The  system  was  retained 
in  the  schedule  only  because  of  this  man's  desperate  desire  to  make  this 
tank  function. 

Results.  Where  the  altitude  of  release  was  about  75  feet  the 
effect  was  greatest  and  diminished  along  the  flight  path  as  the  altitude 
increased.  The  release  was  made  on  a  crosswind  flight  and  there  is  evidence 
of  the  effect  tapering  off  downwind  as  the  dose  became  sub-lethal.  This 
particular  swath  is  the  most  impressive  in  the  mangrove  area  at  this  writing. 
Aerial  observations  have  been  the  only  kind  possible  in  this  swampy  area. 
Flyovers  were  made  on  7  and  20  September  and  15,  20,  and  24  October  and 
tests  5  and  6  were  observed  also  on  these  dates  as  they  came  into  being, 

5,  (S)  13  September  1961  -  Task  20 

Mangrove  spray  In  area  of  test  paragraph  4  above.  Chemical  - 
"Concentrate  48"  -  ethyl  ester  of  2,4-D  -  water  dilutable  fonmilatior  where 
chemicals  previously  mentioned  are  oil  dilutable.  Three  pounds  active 
ingredient  per  gallon.  2,4-D  formulations  have  been  indicated  by  British 
and  U.  S.  Investigations  previously  as  being  2  to  4  more  times  effective  on 
mangrove  than  2,4, 5-T  fomnilations.  An  effort  was  made  to  release  3  and 
6  pounds  per  acre  Time  of  day  -  1015. 

Equipment  Used.  C-47  Spray  rig.  Seventy-five  foot  altitude 
requested,  120  mph  to  obtain  1  gallon  per  acre  with  partial  repeat  swath 
for  higher  rate. 

Results.  Indications  are  that  sub-lethal  rates  were  deposited 
indicating  particle  size  so  small  that  dissipation  of  release  was  excessive. 
Striking  "fall  coloration"  was  observed  in  isolated  trees  -  indicative  of 
sensitivity  of  these  particular  unknown  species. 

6.  (S)  14  September  1961  -  Task  20 

Mangrove  spray  near  area  of  tests  4  and  5  above.  Single  swath 
sprayed  once  and  part  sprayed  twice  with  TRINOXOL  -  rate  4  and  8  pounds 
per  a-'. re. 


Equipment  Used.  C-47  spray  rig.  Heading  240  degree.  In-wind 
flights.  Wind  estimated  18  knots.  Time  1045.  Rain  shower  fell  on  area 
within  10-15  minutes  after  spraying. 
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Results.  DINQXOL  supplies  were  less  than  50  gallons  at  this 
time  and  equipment  below  (Test  7)  had  not  been  functioned.  However, 

TRINOXOL  being  oil-dilutable  was  of  interest  for  effect  and  comparison  with 
other  chemicals  on  same  type  of  vegetation.  Indications  are  that  this 
formulation  is  second  best  on  mangrove  compared  to  the  effect  of  DIHOXOL 
delivered  by  the  14B  tank  and  AD-6.  It  withstood  the  effects  of  a  hard 
downpour  shortly  after  spraying,  indicating  the  desirability  of  oil-based 
formulations  over  those  prepared  for  water  dilution.  At  this  date  it  was 
not  possible  to  make  a  true  cooqtarlson  in  all  respects  -  the  14  B's  had  been 
dismantled  -  the  DINOXOL  supply  was  practically  exhausted  -  the  C-47  spray 
particle  size  and  deposit  characteristics  had  been  indicated  a»  leaving 
something  to  be  desired  if  all-day  operations  were  "o  be  considered. 

7.  (S)  18  September  1961  -  Tasks  2  &  20 

Many  native  trees  and  grasses  were  sprayed  with  DINOXOL  near 
ARVN  CDTC  building.  Because  of  its  location  and  lack  of  a  security  problem 
this  site  was  observed  on  the  ground  with  a  frequency  not  possible  with 
mere  remote  sites.  However,  because  of  the  soggy  terrain  It  was  not  always 
possible  to  maintain  a  steady  ground  speed  of  1C  mph,  with  the  equipment. 

In  fact,  during  delivery  of  the  spray  the  rig  and  towing  jeep  had  to  be 
towed  free  from  hub-deep  mud.  There  is,  however,  an  instant  on-off  valve 
which  was  manned  constantly  by  a  technician. 

Equipment  Used.  Buffalo  Turbine  taaed  by  a  jeep.  Although 
primarily  used  for  orchard  sprays,  it  is  believed  a  useful  item  for  roadside 
sprays  using  jeep  or  a  light  truck  for  towing  it.  It  has  a  single  axle  on 
which  is  mounted  a  gasoline  engine  operating  a  pump  and  a  turbine  for  pro¬ 
ducing  a  usef*  ■■  mean  particle  size  which  can  be  directed  up  to  125  feet  in 
a  calm,  open  area. 

Results.  One  day  after  spraying  extreme  responses  were  noted 
in  a  majority  of  native  trees,  shrubs  and  grasses  at  this  site.  The  results 
were  very  impressive.  Many  species  were  not  directly  sprayed  but  upper  air 
movement  carried  the  spray  over  a  10-foot  wall  and  caused  severe  effects  in 
trees  about  ^  mile  away.  Many  observations  and  photographs  were  made  of 
portions  of  this  area.  Among  identifiable  species  affected  severely  ire 
banana,  papaya,  grape,  maize  and  melons.  Buffalo  grass  presents  a  fire 
hazard  around  ammunition  depots,  buildings,  etc.,  in  Vietnam.  Within  a 
week  it  was  tested  at  this  site  for  burning  and  without  due  precautions 
could  have  caused  a  large  scale  fire  even  though  %  hour  after  spraying  a 
continuous  heavy  rain  lasted  for  16  hours.  Bumability  is  greatly  affected 
by  the  prevailing  humidity  so  that  if  this  means  is  considered  for  disposing 
of  sprayed  vegetation  during  a  rainy  season,  perhaps  tests  should  be  con¬ 
ducted  during  the  late  afternoon  of  a  clear  day.  Leaves  of  bamboo  (or  a 
close  relative)  were  layered  on  the  ground  under  this  vegetation  about  10 
days  after  spraying. 
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An  unknown  but  very  aensiclve  tree  species  was  entirely  defoli¬ 
ated  in  one  week  after  spraying. 

These  results  with  ground  equipment  nske  it  appear  that  much 
inprovement  in  aerial  dissemination  equipment  is  possible  and  that  many 
native  species  are  sensitive  to  these  chemicals. 

(S)  About  the  Chemicals.  All  chemicals  used  in  these  tests  were  commer¬ 
cial  "coacent rates"  cf  about  40Z  active  irgredienta,  specially  prepared  so 
that  their  effect  la  restricted  essentially  to  that  veget  ition  receiving 
only  a  direct  spray.  It  Is  possible  to  obtain  these  liquid  chemicals  of 
virtually  lOOX  activity  with  a  volatility  chara -terlstlc  (butyl  esters) 
wnich  give  an  added  effectiveness.  These  are  toe  kinds  of  chemicals 
reouested^  for  large  scale  area  use. 

(C)  These  chemicals  are  known  as  herbicides  or  plant  growth-regulating 
chemicals  and  in  1960  about  40  to  50  million  pounds  were  produced  comraerclal- 
ly  in  the  U.  S. 

(D)  There  are  stringent  state  laws  iu  the  U.  S.  concerning  the  aerial 
spray  of  these  chemicals  to  prevent  daiisge  to  areas  not  intended  to  be 
exposed  as  well  as  regarding  the  indiscriminate  use  of  the  moire  volatile 

foxna. 

(U)  mmerOL  is  a  50-50  mixture  of  the  butoxyethanpl  esters  of  2,4-di- 
chlorophenoxyaceCic  acid  and  2,4,5-trichlorophenoxyacetlc  acid,  2  pounds  of 
each  per  gallon. 

(U)  TRihCQEOL  is  the  latter  chemical  only  at  4  pounds  per  gallon.  One 
gellon  of  each  of  these  commsndal  fonmilatlons  weighs  9  to  10  pounds. 

(tl)  Theee  two  products  are  oti-besed  preparstlmis. 

(3)  "Concentxate  48”  contains  3  pounds  per  gellon  of  the  ethyl  ester 
of  2, 4-^3,  It  is  a  water  dilutable  preparation  which  was  substituted  for 
an  oil  based  isopropyl  ester  of  2,4-0  for  use  on  mangrove.  2,4-D  products 
are  8g«tta  indicated  in  the-  U.  S.  for  spraying  coniferous  species  such  as 
pixies  and  ceders. 

(S)  Stocks  on  hand  here  presently  are; 

DIRCXOL  -  about  25  gallons 
THINGZOL  -  about  150  gallons 
Concentrate  48  -  4(X)  gallons 

(9)  Ahcntt  15  potential  chemicals  ranging  from  pound  or  gallon  quantities 
to  at  few  grass  ere  on  hand  for  micro  tests  on  native  species  but  the 
pressure  of  work  has  prevenced  this  experimentation. 
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(S)  Cacocylic  acid  is  a  solid  which  hss  a  relatively  high  watsr  solu- 
bilicy  (±  40  tc  45X)  and  which  has  shc>wn  striking  results  when  sprayed  on 
rice  certain  stages  of  development  at  pounds  per  acre.  However, 

"4.2  harvest  time  for  upland  rice  is  new  believed  too  near  to  expect  to  use 
this  chemical  this  year  to  destroy  rice.  TRIHOKOL  at  4  to  8  pounds  per  acre 
performed  sufficiently  to  top  kill  rice  during  the  rainy  season  so  that 
burning  during  Che  rainy  season  should  receive  consideration. 


(S'*  Contemplated  Areaa  for  Spray  in  Vietnaat 

I.  L  Zone  and  adjacent  border  area  (perimeter  p.nd  trails)  estimated 
area  100  square  raileo.  Chejxisal  reconaended:  SO-SO  mix  of  pure  butyl 
esters  of  2,4-D  and  2,4,5-T.  At  one  gallon  per  acre,  64,000  gallons  are 
required.  Since  a  gallon  weigh, s  11  pounds,  total  weight  of  chemicals  will 
be  705,000  pounds. 

Chemicals  at  $l»25/ib  $900, (XIO 

Airlift,  at  $l/lb  705,000 

Airlift  for  drums  (50  lb  each)  at  $l/lb  64,000 

For  chemicala  In  VR  $1,^00,000 

2^  Border:  900  miles  x  ^  mile  wide  ■  225  square  miles,  2,25  x 
$1,7  million  »  $3.9  mllllati. 

3.  Mangrove  (area  unknown'  ;  for  100  square  miles  see  estlmce  for 
1.  above  ($1.7  million).  Chaoicr  pure  butyl  2,4-'D. 

4.  Roadside:  900  miles  x  %  mile  wide  »  225  square  miles,  2,25  x 
$1.7  million  ^  $3.9  million. 

5.  Manioc  and/or  nee  (area  unknown) :  per  100  square  miles  see  1. 
above.  Applicable  for  ric»  only  If  sprayed  about  one  month  ahead  of  harvest. 
Chemical:  pure  butyl  2,4,5-T,  Cost:  $1,7  million. 

These  estiaetes  are-  rongh  hut  total  far  less  than  $75  million,  the 
first  estimate  received.  An  honest  error  In  azlthmetlc  may  have  crept  in 
between  the  source  and  destination.  Or,  alternately,  the  coassuni.catlon 
system  in  this  instance  la  pzecarlcits  and  might  be  amenable  to  allowing  a 
useful  tool  to  be  priced  out  of  couulderatlon. 


Mlscellaneons 


(S)  The  installation  of  the  varlotts  systems  would  have  been  unduly  pro- 
louged  had  it  qot  Immn  for  the  very  prooqit  response  of  VM  Captain  Le*4finh  Chan 
in  msl'tng  iMweMary  arrangements.  The  U,  S,.  advisors  arrived  on  17  July  and 
during  the  followi^  2A  days  equlpsmnt  to  be  Instelled  arrived  essentially 
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on  a  pi8ce-aeal  basis.  The  HIDAL  equipment  was  used  fo  :  the  first  test  on' 
the  24th  day  slaply  because  it  was  the  first  unit  completely  on  hand.  On 
the  j3th  and  3?th  days  the  C-47  and  AD-6  systems  were  functional. 

(C)  These  things  were  accomplished  despite  the  follox^lng  difficulties: 

1,  The  language  barrier  -  and  attendant  lack  of  communication, 

2,  Lack  of  telephones,  transportation,  adequate  secretarial  help 
(1  man)  and  office  facilities. 

3,  The  preparation  of  too  many  reports  while  trying  to  do  the 
physical  job. 

4,  The  frequent  influx  of  visitors  which  caused  delays. 

5,  The  security  problom  in  a  country  at  war. 

(S)  Special  mention  is  made  of  having  to  convince  the  local  USA?  per- 
soTtFjel  that  special  pilot  instruction  was  mandatory  for  the  VN  pilots  for 
spray  mlssioiu*  This  was  not  agreed  to  until  the  U.  S.  Advisor  for  these 
tasks  flatly  refused  to  take  the  ■responsibility  for  their  safety  or  that  of 
t?ie  equipment  which  had  been  installed  if  the  VR  pilots  were  denied  this 
ioatructlcm*  In  this  connection  it  la  recotaoenued  that  the  entire  Special 
Air  Spray  Flight  at  Langley  APH,  Virginia,  be  considered  for  assistance  if 
the  decision  is  made  to  scale  up  the  spraying  of  chemicals  her.i  in  Vietnam. 
In  particular,  Captain  Cadorl,  USA?,  and  T/Sgt  Rot,  USA?,  should  be  returned 
to  Vletiua  if  this  decision  is  made. 

(S)  The  U.  9.  Advisor  for  Task  Z  and  20  has  been  along  on  every  spray 
mission  except  the  first  C-47  and  the  AD-6  mission.  For  the  former  he  was 
on  Che  ground  on  location  and  the  latter  was  observing  from  a  C-4S.  There 
is  no  doubt  that  this  basardous  flying  but  showing  the  VR  pilots  that  he 
had  confidence  in  them^  by  flying  with  them  on  these  missions  has  beeu  appre¬ 
ciated  by  them  and  cooperation  thereby  strengthened. 

(C)  Fecause  coastunlcatlon  between  Vietnam  and  the  States  at  times 
encounters  sezrloue  delays,  it  is  recommended  that  fcr  quick  technical 
cnswers  regarding  these  Tasks,  Dr.  Charles  E,  Mlnarik,  Chisf,  Crops 
Division,  7ert  Detrick,  Maryland  should  be  contacted.  Hi3  telephone  is 
Monument  3-4111,  Ext,  2202, 


J.  W.  BRCffN 

Daputy  Chief,  Crops  Division 
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US  SASC,  mtFwmasu 
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(C)  SCHEDDIB 

OF  3PBAYS  AND  OBSERVATIONS  MADE 
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ABBfc 

SPRAYED 
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k 

Kostuv 

10  Aug  61  -  H-34 

DHWKOL  -  1650-1715 

28  Aug  61  (Air) 

11  Oct  61  (Ground) 

Dck  To 

10  Aug  61  -  H-34 
THINCXCL  -  1730-1745 

28  Aug  61  (Air) 

11  Oct  61  (Ground) 

B 

daon  Thwrh 

24  Aug  61  -  C-47 
miraSOL,  1030-1045 

8  Scpl  (41r) 

20  S'eprc  61  (Air) 

8  SogC  61  -  C-47 

DIMBBBL-  TOuch-u^  on 

8  S«pC 

17  Ocr  61  -  <r-47 
T»T»nmr  ^  0915-0930 

16  Oct  61  (Air) 

28  Oct  61  (Air) 

31  OCt  61  (Air) 

(T 

M>ii§r>wr> 

25  Aug  61  -  AD-6 

DUKBEOL  -  1030 

7  S«pt  61  (Air) 

13  Sopt  61  (Air) 

14  8«pt  61  (AAr) 

20  8«pt  61  (Alt) 

U  S«pC  -  cr-47 

Cinic^  48,  1015-1030 

15  Ocst  61  (Air) 

24  Oct  61  (Air) 

25  OCt  61  (Air) 

» 

lA  BApC  —  C-47 
TKIJWBWIV  1045-110E 

31  OCt  61  (Airy 

IT 

AanFB^ 

15  S«{te:  61  -  Bolfift  lo 
TrnrlHw  -  UHWIBK  - 
lW-1635 

19  SCpt  61  (Ground) 
21  SCpt  61  (Gtoundy 
25  apt  61  (Gtmind) 
25  Siq?t  61  (Ground)’ 
27  sept:  61  i&tmaiy 
IZ  Okt  61  (Ground) 
2:560  61  (Gromid) 

E 

BdEeanSiKr 

17  Ofet  61  -  C-47 
XnMBBOCr  0915-0905 

20  qct  61  (Air) 

24  act  61  (Air) 

25  at  61  (Air) 

31  OCt  61  (Air) 

7  Ni«v  61  (Air) 
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3ECTI0NCT 


MAGRD  29  January  1962 

MEMOKASDUM  FOE:  Chl-et,  R&D  D'.vlston,  (KAAG,  VN) 

SUBJECT;  Roadrioe  and  Jungle  Spra3* 

1.  Follcnii.ng  oral  Inctructions  from  OSD/ARPA  that,  If  for  a  valid 
technical  reason,  opcraclonal  chemical  spraying  be  stopped  in  South  Vietnam, 
it  would  be  incumbent  upon  me  to  so  recommend. 

2.  r  therefore  recomoend  that  this  spraying  be  held  in  abeyance  In 
those  areas  where  the  progress  of  the  "dr season  (and  other  associated 
cllnatlc  factors)  is  such  either  to  prevent  vegetative  growth  entirely  or 
to  sloe  dam  vegetative  growth  to  a  marked  degree.  The  very  nature  of  the 
action  of  pink,  green  at:.!  purple  materials  is  dependent  upon  the  active 
growth  of  the  trees  and  crops. 

3.  Spraying  of  these  materials  should  begin  again  or  continue  only  in 
chose  areas  tdiere  vegetational  growth  is  active  and  where,  if  Che  growth  has 
been  curtailed,  it  has  been  active  again  for  a  period  (estimated)  of  three 
weeka  or  more.  The  nature  of  the  vegetation  over  large  expanses  continues 
to  appear  green  and  lush,  however,  on  close  icapection  on  the  ground  in  the 
target  area  along  Route  IS  on  26  January  1962  the  Indications  were  Chat  most 
forest  species  were  in  a  relatively  dormant  condition,  that  is,  new  shoots 
and  leaves  were  not  being  formed.  The  only  exceptir.ns  noted  were  sprouts 
front  Che  stustps  of  trees  which  had  been  chopped  down  (it  is  estlmaced)  on  or 
about  the  first  of  January.  The  nature  of  growth  of  these  sprouts  revealed 
distortioos  and: other  growth  responses  peculiar  to  and  characteristic  of  the 
chemical  spray  applied- 13  January  1962  by  C-123  aircraft. 

4.  Today,  29  Jan  1962,  I  met  with  Hr.  Lam-Van-Thanh,  Chief  of  Research, 
Department  of  Rixral  Developiaent,  who  imitcated  that  vegetative  growth  now  is 
at  a.  dniaantc  for 'many' forest' species  and  that  wtCb  the  onaet  of  the  "rainy" 
snaaoir  growth?  will  •  reeaofr'  in-,  the-  mejority’  of  species .  This  "rainy"  season, 
according:  to-  himy^  resusma  in;  snd^  continaes  to  October  in  the  southern 

*  pKt  of  Sontii' iTietnaic  tape^-ingr  off  thereafter.  It  would  appear  -  then- that 
diA  optlsKsi'tiiae  fof  resumlo-  spiasy' operations  would-be  late  May  or  early 
June-. 

5-  It' is  1  jmaended;  that- ViutiuuBese  agxricultnral  and  forestry  experts 
who  have- access  to  inf ormstlon' throughout  the  intended  areas  of  spray  be  se  ¬ 
lected  and?  designated  to-  advise  on-  the  selectionr of  vegetation  targets- as 
related  to  the  suitability  of  their  condition-  of  growth- and  to  warn  of  desir¬ 
able  vegetation-  in;  the  vicinity- which  should  not  be  sprayed  or  receive  spray 
drift  or  vaporsv 
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6.  It  ia  recc’asraended  that  the  lag  tine  enforced  by  seasooei  change  be 
utilized  CO  calibrate  Che  C-123  (and  H-34,  too,  if  convenient)  spray  equipment 
with  Che  purple  material.  Capt.  Prank  Dowell,  USAP,  2ad  ADVON,  ia  cognizant 
of  thia  need  for  the  C-123  equiptaent  while  Cdr.  Georg*  £-  Stains,  Disease 
Vector  Control  Center,  NAS,  Jack* onvi lie,  Florida  1  •  ros;.  familiar  with  the 
HIDAL  equipment.  The  viscosity  of  the  purple  material  is  significantly  greater 
than  materials  previoualy  used  In  these  syatema  and  for  which  these  systems 
were  calibrated.  Its  vlacoaity  should  be  checked  for  a  range  of  operating 
temperatures  as  well.  The  H-J'f  HIDAL  should  oe  checked  as  well  for  the  ptak 
(rapidly  fading  to  white  on  the  drums)  material  as  well,  If  its  viscosity 
differs  appreciably  from  that  of  the  purple.  The  ultimate  aim,  of  course, 

is  to  gain  as  much  assurance  aa  possible  that  the  particle  size  spectrum  is 
suitable  for  optiraal  penetration  and  iaq>actlon  of  foliage  encountered  in  tar¬ 
get  areas  here;  also  that  Che  flow  rates  (conaiatenC  with  altitude,  airspeed, 
swath  width,  etc.)  ace  adequate  to  provide  a  deposition  rate  necessary  to 
achieve  optimi  effect. 

7.  Capt.  Dowell  hes  Infomed  me  that  during  February  (as  I  recall  -  he 
can  verify)  acooepbecic  conditions  undergo  a  chenge  which  may  become  a  lim¬ 
iting  factor  in  achieving  setisfactory  spray  deposition. 

8.  1C  should  be  notedr 

a.  U.S.  ffllllcacy  rcseerch. in  these  areas  was^ essentially  unfunded 
for  foiir  yceze  prior  to  my  cosdixg  to  Vletnan. 

b.  When. I  ceme  on  abort  notice  in  July  that: 

(1)  Only  materials  and; equipment  Immediately  available  were  Co 

be  utlllzed;^ 


(2)  Tlaa  of  action  of  the  metertals  for  effect  was  not  critical; 

(3)  A. unlvccssL  "defoliant"  remained  and  remains  yet  to  be  dis¬ 
covered. 


c.  Slncet  L, arrived  in  Vietneio;  an  old,  chemical  (coded  blue)  was 
dlscovecediar.reiatlwiy  Low.  rates  to  have  defoliating,  properties  in.  the  U.S, 
on.  cotton..  It  iftsttll  on.  saierpecismatal  use  basis  In:  the  U.S.  for  cotton 
defollattooi  by-  the.,  msoafactacccs...  A.  test :  Jungle  swetb:  was  sprayed  with ;  this 
'  materiaX  oim  12lJsxm  1962:  i'cost.ani  Hr 34-  (because  it  has  a.  fibreglass  tank  and 
a ts in Lassi  steel-- spray T  bear' ..j,-  ther  matactal  was  known;  to  have  sace  corrosive 
properties)  andx  the',  results;  in.  one  week,  were  very  impressive,  it  appears  to 
be  a.  relatively- quick. acting:  deaiccant  at  the  rate  used.  Other  questions 
regarding:  langth:  of: tlaat ra^nlrcdi for: datoslf Icatlon.  of  the  material  or  of 
realdual  eff act. couldiaadU should 1  be  studladf in  the.  U.S.  before  unlimited 
Jungle  application] la;  pursoedt in.  Vletnasb.  Us  rates  for  this  type  of  aerial 
eprairshottliLbe  refinedcae  well,  and]  these,  too,,  couldi  perhaps  be  more  effi¬ 
ciently' detendnedielssnrtaere.  tiatlvc  grasses  at  the  Navy  Yard,.  Saigon,  were 
sprayed. as  well  12:  Jan:  1962. on.  the  ssme  spray  miasion:  and  burned; on  22  Jan 
1962  (Kef:  Lt.  Col.  Brown,  UQC,  MAAG,  Advisor  to  VN  Marine  Cosnandant) . 
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d.  Efforts  to  get  a  C-123  here  ahead  cf  tine  were  unsuccessful. 

e.  In  my  experience  here,  spray  effects  have  been  nwst  l>iq>ressive 
using  the  HZML  mounted  on  an  H-34,  but  the  capacity  of  this  system  is  limited, 
and  aircraft  maintenance  and  vulnerability  are  relatively  high. 

f.  Mr.  Boyer  plans  to  return  to  the  U.S.  early  In  February  aixl  as 
indicated  to  you  two  weeks  ago  I  plan  to  return  about  mid- February. 


/s/  J.  W.  Brown 
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INTROnOCTION 


This  paper  has  been  prepared  with  the  major  objective  of  supplying 
information  to  those  concerned  with  the  use  of  chemical  sprays  to  achieve 
effects  on  vegetation.  The  degree  of  Interest  will  vary  according  to  the 
reader's  requirements,  however,  it  is  intended  to  be  of  help  to  all  of 
those  (U.S.  and  Vietnamese)  who  may  be  immediately  and  closely  concerned 
with  the  problem. 

Supplementary  reports  have  beer  indicated  where  more  detailed  in¬ 
formation  is  desired  but  in  many  case's  these  reports  may  exist  in  too  few 
copies  for  general  distribution  or  are  not  otherwise  suitable  for  inclu¬ 
sion.  At  the  present  time  these  reports  are  in  the  files  of  Tasks  2  and 
20  or  elsewhere  in  the  general  files  of  MA(SID  at  the  VN  CSTTC. 

For  general  background  Information  it  is  recommended  that  Annex  A: 
"Defoliants"  (Jan  1960,  rev.  July  61),  be  read  first. 


NOTE:  This  report  was  originally  written  in  Vietnam,  classified 
Secret  at  that  time,  and  left  with  O.S.  and  VN  personnel  for  their  guidance. 
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I.  CHEMICALS 


A.  CHEMICAL  AND  PI VNT  ACTIVITY 

1.  Purple:  A  50-50  mix  of  2,4-D  and  2,4,5-T  as  follows: 

SOT  n-butyl  eater  of  2^4-dichIorophenoKyacetlc  acid. 

30T  n-butyl  ester  of  2,4, 5-trlchlorophenoxyacetic  acid. 

20%  Isobutyl  ester  of  2,4,5-trlchlorophenoxyacetic  acid. 

The  mix  of  all  of  these  chemicals  consists  of  about  95%  or  more  active 
Ingredient  and,  fur  practical  purposes,  can  be  considered  100%  active  in¬ 
gredient  weighing  about  10  to  II  poiuids  per  gallon.  This  material  is  liquid 
and  la  only  very  slightly  soluble  in  water  but  can  be  extended  or  diluted  by 
many  organic  solvents,  fuel  or  diesel  oil  being  conanonly  used.  For  aerial 
dissemination  the  material  is  used  directly  as  it  comes  from  the  drums.  A 
characteristic  of  this  material  In  that  It  is  volatile  to  the  extent  that 
for  a  few  daya  following  dissemination  the  vapors  are<.  capable  of  causing 
effects  on  plants  as  well.  This  characteristic  was  Incorporated  to  aid  in 
achieving  a  greater  vegetation  effect  where  the  canopies  of  forests  were 
particularly  dense. 

The  over-all  action  of  this  material  is  that  It  will  kill  the  suscep¬ 
tible  vegetation  with  which  it  comes  In  contact  in  sufficient  quantity. 

With  aerial  dissemination,  the  greatest  mode  of  entry  into  the  internal 
living  system  of  the  trees  la  by  way  of  the  sprayed  droplets  impinging  on 
the  leaves.  A  rain  occurring,  say,  one  hour  after  spray  deposit,  will  have 
very  little  If  any  noticeable  effect  on  reducing  the^ ultimate  response  of 
the  vegetation.  However,  these  chemicals  require  time  for  the  response  of 
the  vegetation  to  occur,  the  most  sensitive  responding  first,  the  most  re¬ 
sistant  responding  last,  and  those  species  which  are  either  inmine  or  are 
unsprayed  may  respond  only  by  continuing  to  grow.  Thus,  those  species  which 
are  alow  to  respond  or  which  do  not  show  an  apparent  early  response  are 
freqviently  prejudged  by  some  as  being  Immine  when  in  reality  either  more 
time  Is  required  by  these  species  to  respond,  or  they  may  not  have  received 
a  sufficient  coverage  or  amount  of  spray,  or  they  may  not  be  actively 
growing  having  entered  a  period  ot  relative  "dormancy"  associated  with  a 
change  of  seasons .  On  the  other  hand,  where  desirable  plants  are  concerned, 
there  Is  an  immediate  tendency  by  some  to  deduce  that  if  anything  causes 
these  plants  to  change  appearance,  it  was  caused  by  the  spray.  In  regard 
to  the  latter  situation,  it  should  be  recognized  that  a  "pure  stana"  of  sen¬ 
sitive  vegetation  whether  It  be  rubber,  bananas,  citrus  or  other  species,  is 
capable  of  showing  a  relatively  marked  response  when  viewed  from  the  air 
simply  because  there  is  a  relatively  like  response  capable  of  expression  in 
each  individual  plant  In  the  crop  or  area.  A  forest  or  jungle  more  usually 
presents  an  array  of  different  species  which  can  differ  considerably  in  their 
rate  of  response  and  thus  present  a  very  uneven  picture  during  the  developomnt 
of  the  response. 
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Sensitive  trees  which  receive  an  adequate  spray  will  respond  more 
quickly  if  the  application  is  made  during  a  season  of  rapid  growth.  Under 
these  conditions  the  translocation  of  the  material  within  the  plant  system 
occurs  most  readily,  reaching  sufficient  portions  of  the  root  systems  to 
cause  the  death  of  the  entire  tree.  This  is  why  it  is  desirable  not  to  cut 
or  chop  down  trees  whose  tops  appear  to  be  dead  within  »  ronth  or  so  after 
spraying.  Many  tree  species  are  capable  of  resproutinf^  om  the  stump.  The 
proportion  of  species  found  in  Vietnamese  jungles  and  forests  which  have 
this  capability  is  not  known.  It  is  believed  that  60  to  90  days  after  spray¬ 
ing  and  environmental  conditions  for  normal  growth  have  been  prevalent,  those 
trees  which  do  not  show  signs  of  life  could  be  chopped  down  with  little  risk 
of  subsequent  sprouting  from  the  stump. 

One  of  the  most  prominent  responses  in  certain  broadleaved  species  is  a 
pronounced  coloration  in  the  leaves  which  appears  much  the  same  as  "fall 
coloration"  in  the  U.S.  and  is  apparent  in  many  unsprsyed  rubber  plantations 
in  Vietnam  in  January. 

In  regard  to  a  second  spray  for  increased  effect  where  canopies  are 
very  dense  and  asaualng  there  is  insufficient  spray  penetration,  it  is  not 
anticipated  that  great  benefit  would  accrtie  until  after  the  effect  of  the 
first  spray  has  had  ample  opportunity  to  develop,  otherwise  leaves  which 
received  the  first  spray  and  which  have  not  fallen  will  intercept  portions 
of  the  second  spray.  A  guess  for  planning  a  second  spray  would  be  about 
one  month  after  the  first  one  under  conditions  of  active  growth. 

la  regard  to  burning  jungle  vegetation  after  spraying,  the  spray  effect 
should  not  only  be  fully  developed  but  the  requirements  for  generating  a 
self-sustaining  fire  must  be  satisfied  as  well.  Except  in  pine  forests, 
forest  flies  in  South  Vietnam  appear  to  be  relatively  rare.  It  is  suggested 
that  in  burning  attempts,  particular  attention  be  given  to  conditions  which 
will  aid  in  comlmatlon.  In  January,  there  is  a  relatively  large  daily 
fluctuation. in  relative  humidity.  Attempts  to  bum  forests  would  have  the 
greatest  chance  of  success  \dien  the  relative  hiualdity  is  low,  has  been  low 
for  at  least  a  few  hours,  and  is  expected  to  remain  low  for  a  few  hours.  It 
is  Likely  that  the  progress  of  relative  humidity  in  a  forest  which  has  been 
sprayed  will  drop  somewhat  later,  rise  somewhat  earlier,  and  perhaps  never 
be  quite  as  low  as  tliat  which,  occurs  in  an  open  area.  Also  if  rain  has 
,  occurred  in  the  recent  past  it  would  be  well  to  delay  attempts  to  burn  un¬ 
til  the  foliage  and  leaf  litter  have  had  at  least  a  few  days  to  dry  out 
again. 

2.  Pink*  or  Green:  Either  a  60-40  mixture  or  an  80-20  mixture  of 
esters  of  2,4,5-T  as  follows: 

60X  or  80%  n-butyL  ester  of  2,4,5-trichlorophenoxyacetic  acid. 

40%  or  20%  Isobutyl  ester  of  2,4,5-trichlorophenoxyacetic  acid. 

These  chemicals  consist  of  about  95  or  more  active  ingredient  '’nd  weigh 
about  the  same  as  the  purple  code  mateiiai. 

*  Pale  pink  stripes  on  drums  appear  on  standing  exposed  to  the  sun  to  become 
white  stripes. 
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There  is  only  a  minor  difference  between  the  two  chemicals  above  and 
for  practical  purposes  were  obtained  in  this  form  because  the  former  crystal¬ 
lizes  below  77®  F.  This  chemical  (the  n-butyl  ester)  was  shipped  in  pure 
form  and  labelled  with  a  green  stripe.  After  its  arrival  all  of  it  was 
mixed  with  equal  portions  of  the  60-40  mix  (labelled  with  a  pinf  stripe)  and 
thus  became  80-20  which  will  withstand  lower  temperatures  without  crystal¬ 
lizing.  Thus,  there  is  no  reason  to  discriminate  between  drums  striped  with 
pink  and  those  striped  with  green. 

Their  action  on  manioc  (a  root  crop)  is  much  the  same  as  that  described 
for  purple  striped  material  against  trees^  and  they  are  in  fact  one-half  of 
the  active  ingredient  of  the  purple  coded  material.  In  the  U.S. ,  deriva¬ 
tives  of  2, 4, 5-T  (very  closely  related  to  pink  or  green  and  as  in  TRINOXDL) 
are  recommended  for  use  in  eradicating  many  species  of  broadleaved  trees. 

A  very  specific  use  in  the  U.S.  is  to  prevent  the  growth  of  hardwood  species 
in  southern  pine  being  conmerclally  grown  for  pulpwood.  Fines  are  not  harmed 
by  this  chemical  at  rates  which  are  lethal  to  mapy  broadleaved  species. 

The  three  test  swaths  near  Blen  Hoa  airport  were  sprayed  with  TRINOXOL 
on  17  October  1961. 

3.  Blue 

The  blue  code  material  has  as  the  active  ingredient  cacodyllc  acid 
and  has  a  trade  name  of  AHSAR.  It  is  a  fine  white  powder  which  must  be 
kept  dry  in  order  to  prevent  caking  or  hardening,  because  it  is  hygroscopic. 
The  analysis  of  this  material  is  (according  to  correspondence  from  the 
Manufacturer) : 

65%  Cacodyllc  acid  (anhydrous) 

30%  Sodium  chloride 
3%  Sulfates  (as  Na2  SO^) 

2%  Water 

and  solubility  information  which  has  been  supplied  by  the  manufacturer 
follows  (see  reference  I.): 

"A  clear  solution  results  upon  the  addition  of  up  to  about  35 
grams  'ANSAR'  in  100  grans  of  water.  This  is  equivalent  to  about 
2.5  pounds  of  'ANSAR*  per  gallon." 

"At  40  grams  of'  'ANS^'  in  100  grams  of  water  a  very  fine  pre¬ 
cipitate  results  which  plugs  a  sintered"  glass  filter  having  50 
micron  (maximum)  pore  size.  The  particles  appear  to  be  about  50 
microns  in  size."' 

"Any  additional  quantity  of  ’ANSiS’  results  in  further  preci¬ 
pitation.  In  one  t;.i*r  wei  prepared' a  saturated  ANR^R  solution  and 
flltere'’  clr  the  insoluble  inerts-  (Sodium  chloride  and  sulfates) . 
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Apprcncinately:  20%  of  the  totaL  weight  of  'ANSAR'  added  was  removed 
by  this  filtering.  Such  a  solution  contains  about  11.3  pounds  of 
'ANSAR'  per  gallon  at  20"  C."' 

Tha.  hlua-  coded:  rasterial  is  a  fine,  dry^  powder  which  on  standing  in  the 
open  wilL  absorb  moisture.  Thus,  it  is  highly  advisable  that  handlers  wear 
face  masks  to  cover  their  mouth  and  nose  while  exposed  to  dust  clouds  of 
this  material,  and  that  the  creation  of  dust  clouds  be  avoided  as  much  as 
posalble. 

results  of  toxicity  tests  in  the  IT.S.  have  been  indicated  by  the 
manufacturer*^ as  follows. 


TOPCOLOGICAL  DATA 


(1)  Acute  Oral  Toxicity 

(Technical  grade  containing:  61.29%  cacodylic  acid) 

Pure  strain,  Sprague^Dawley  albino  rats  with  a  mean  body  weight  of  about 
105  granm  were  used:  as  test  animals .  Six  test  groups  of  ei^t  rats  each  were 
used'.  The  anlmsls  were  given  a  single  calculated  dose  via  stomach  syringe 
and  observed:  for  two  weeks.  That  mat-'~'al  was  administered,  as.  a  20  percent 
(w/v)  aqueous  solution:. 

The  acute  oral  mean  lethal  dose  for  the  albino  rar  (combined  sexes)  was: 

(a)  LDq.ol  *  0.48  g./kg. 

(b)  LD^q  »  1.35  g./kg, 

(c)  LDg9.99  *  3.90  g./kg. 

(21)  Dermal.  Irrltatrlon 

Method 

Albino  rabbits  were  used:  f  or  this  work.  They  were,  housed  In  individual 
screen;  bottom:  cagea  and  fed  water  and  rabbit  chow  ad  libirinn.  The  hair  was 
clipped  from  the  back,  and  flanka.  of  the  animal.  Four  areas  of  the  back,  ten 
centimeters  apart  were  designated  for  the  w'ork;  two  areas  were  abraded,  by 
epidermal  Indslons  and  two  left  intact.  The  material  was  applied  to  each 
of  six  rabbits,  three  abraded  areas  and  three  intact  areas  ,  in  the  amount  of 
U  .  3  ml  .  or  0.5  gms  .  per  area.  The  treated  areas  were  covered  with  gauze  and 


*  Conoerclal  Development  Department,  Chemical  Products  Division,  Ansul 
Chemical  Coupany,  Marinette,  Wisconsin,  D.S.A. 
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the  trunk  of  the  animal  wrapped:  in  rubberized  cloth.  The  animals  were  then 
ismobillzed:  for:  24~hx>ur:  period:  at  which  time  the  coverings^  were,  removed 
andi  the  degree^  of  erythema:  andr  edema,  were,  recorded,  on-  a.  arbitrary  scale:. 

Conclusiom.. 

Under  the  test  conditions  outlined  above  the  sample  of  cacodylic  acid, 
tested,  has  a.  primary  irritation  index  of  0.3.  It  may  be  considered. to  be 
essentially  non>^irrltating:  to  the  skin  idien  accidently  applied:  topically. 

(3)  Eye  irritation 

Method. 

Adnlti  albino,  rabbits^  of:  the:  Hew.  Zealand:  white:  variety  are  placed:  in  a 
holder:  such;:  that:  the;  anima  l  a;  cannot  rub:  their-  eyes  .  One  tenth  of  a  milli¬ 
liter-  of  test- substances  is;  instilled:  in  one  eye,  the  other  untreated  eye 
serves-  as:  a  controls  Ai  series  of.  six  albino  rabbits  is-  used:  for-  each  sub¬ 
stance^,  (half-  of:  the:  animals:  an:  further-  treated  by  washing  the  test  mater¬ 
ial.  front  the:  ayn  with  20^  cc.  of :  i«arnr;  water-,  2.-d  seconds  after  treatment.) 

The  reaction  to:  the:  test;  material,  ia  read-,  according,  to  the  attached; 
scale  of  scoring:  for-  damage:  to  the  cornea,  iris  and  the  bulbar:  and  palpehrol 
con^uncti-vae:  after:  24- hours;.  The  animals  are  returned  to  their-  cages;  and 
ai  further:  readlzig;  is;  made-  atr.  72:  hours  after  treatment.  The-  average  of  the 
2A- and  72:  hour  readings;  is:  used  for  determining,  the  total  score  for  each 
sample-. 

Conclusion 

under  thei  tear  conditions:  outlined  above:  the-  sanqrle.  of  cacodylic  acid 
tested  haa:  a:  ocular:  irrit^ion  scorn  of  2^0.  It  may  be.  considered  to  be 
essentially  non'- Irritating:  to  the  eye.  ^den  accidentally  exposed. 

Eye  Irritation  and:  dermal.  IrrltatlDn  were  run  with  a  technical  grade 
Ansar-  containing,  ^out:  80Z-  cacodylic;  itcri  Ar  on  an  anhydrous.-  baels . 

Additional:  detailed  datSi  is-:  available  aai  well,  aa  additional  information 
on  sub-acute:  toxicity,  and  sub-acute  denaal:  toxicity.  No  attempt  is  made 
her*,  to-: present:  all_  of'  :iiisf  data  since-  it:  i»-  >...3ite  extensive. 

(See  re&tffiice;  L  for  obtaining:  additional,  toxicological,  information)  . 

For  acute  oral  toxicitiea  mentioned  above,  LU  means:  lethal  dose  and, 
for  example,  bUi9.({X  ^  0-48^  graiae  per  kilogram:  of  body  weight:  means:  that;  if 
0.48:  gcame:  were,  taiten  by  mouth:,  tiie- statiatical.  probability  of  death-  of  an 
animal ;  weighing:  one-  kilograai;  would  be.  one  In  10, 000.  The  subscript  Is  ex¬ 
pressed  in  percentage . 
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Aaaualng..  asr  is;  coamonly  done  la  the-U.S.  tintil  more  accurate  informa- 
tioni.lS:  avallid>le,  that:  the^  data  fronir  tests  on:  albino  rats  is  applicable  to 
man,  10,000  men  welching.  50  kilograms  each  consumed  24  grains  o£  ANSAR  (50  X 
0.4S)  only  one  man  would:  be  expected  to  die.  Thus,  this  material  ranks  as 
being,  less  toxic  than  OUT,  a  material  that  has  been  widely  used  as  an  insec¬ 
ticide.. 

Tbe^  powderr  is:  readily  soluble,  in  water:  andc  a  good.:  bath:  with  mild  soap 
and  water:  is  considered:  sufficient  to  remove  residues. 

It  should  be  clearly  understood  that  one  pound  of  ANSAR  dissolved  in  one 
gallon  of:  water  would  cause  that  one  gallon  to  contain  only  0.65  pounds  of 
active,  ingredient  at  most  since  the  final  volume,  although  unknown,  may  be 
increased  sooewhat:  by.  the  addition  of:  the:  powder:.  In  order  to-  obtain  a 
solution  containing: 2.  pounds,  per.  gallon  (roughly)  of  :  active  Ingredient,  ap- 
prbxlmately- 3;  pounds;  of  ANSARl  should  bn  contained  in  that:  gallon.  Since  the 
blun  (ANSAKi)  is-;  packaged  in  100  pound  units,  this  would  require  600  pounds 
to;  be  contained-  in  2DQ  gallons.^  Because  200  gallons-  is  the  rated  capacity 
of  the-  TTTtiSL,  (see  reference  2.)  it;  is- suggested  that  the  tank  not  be  filled 
entirely(and-  the  weight,  to  be;  airborne  may  become,  limiting  here  as  well, 

HIOAL. weight;  eoqpty ;  iSc  given  as-. 505  pounds)  because,  overflow,  possibilities 
wfailet  in  flight:,  should  be  avoided.  With  the  equipment  f  unctioning,  at  40 
pounds;  pcessorev  at:,  an  altitude  of  -  50;  to.  75-  feet;  (to.-  obtain  a  200-foot:  swath, ) 
and  ad  an  airspeed  of.  50:  knots^  about  2.  quarts  or  V  gallon  per  acre  will,  be 
released.  Unden  suitable  conditions- for  delivering:  the  spray,  approximately 
one  pound  per  acre  of:  active  ingredient:  can  be  expected  to  be  deposited  on  the 
target.  Until,  more  Inf  ormation  Is  available,  it  is  recommended  that  this 
chemical  for  ri.ee  be  used,  at:  a  rate  not  to  exceed  one  pound  (active  ingre¬ 
dient)  per  acre.  Rates;  this  high  have  been  applied  exj;«rimentally  in  the 
U^.Sf.  without:  notlceableL  long:  term  residual,  activity  of  :  the  compound,  that 
IS;  without:  rendering:  thn  land  unfit:  for  use  the  following:  growing,  season. 

R.  USE:  OF  CHEMICALS 

1.  For.  iangle>  roadside,  or:  mangrove,  vegetation:  The  drums  coded  with 
e  purple  stripe  contain:  chemicals^  intended  for  this  uae  at  a  deposit  rate  of 
cnee  gallouL peer  acre*.  Extreme  care  should  be  used. In  its-  release  in  order  to 
prevent:  spraying: or:  having:  the  chemical  drift  or  its  vapor  contact:  desirable 
plants^  stu:h  as;  rubber  trees,  banana:  trees>  citrus  trees^  or  garden  crops . 

Some  of:  these  trees-  or:  crops-  can  be  severely  damaged  or  destroyed  with  as 
little  ass  1/ 100th-.  of:  e  pound  per  acre.  The  vapors^  from  thle  materia]  can 
also  damage  sensitive  species  as<  well. 

For  the- most:  efficient;  uae  of:  the  purple  material,  ve^tative  growth 
should  be  active.  The  action  of;  the  material  is  such  that  it;  Interferes: 
with  the  normal,  growth  activities  of  the  vegetation  to  which  it  has  been 
applied. 

Another  chemical  (coded  blue)  has  recently  (reference  1.,  Augtist:  1961) 
been  indicated  by  the  manufacturer,  as.  showing:  defoliating  properties  on 
cotton  in  the  United  States .  Two  test  sprayings^  on  12:  Jan  1962.  via  helicopter 
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in  Vietnam  have  shown  impressive  results  both  against  roadside  and  jungle 
vegetation  and  on  grassy  vegetation  in  an  area  of  water- logged  terrain  at 
the  VN  Navy  Yard,  Saigon.  An  acre  or  so  of  the  latter  area  was  intention¬ 
ally  burned  the  9th  day  after  spraying  to  reduce  a  fire  hazard.  The  jungle 
and  roadside  area  was  the  first  to  be  sprayed  with  this  chemical  (on  12  Jan 
1962)  anywhere  in  the  world  to  the  writer's  knowledge.  Thus,  a  calculated 
use  rate  cannot  be  predicted  as  being  the  most  efficient  without  further 
testing.  It  is  believed  that  the  Vietnamese  are  fully  capable  to  conduct 
these  tests.  The  rate  of  release  used  in  this  one  instance  was  of  the  or¬ 
der  of  10  pounds  of  chemical  (ANSAB  or  6.5  pounds  of  active  ingredient)  per 
acre.  This  was  achieved  with  an  H-34  helicopter  (flown  by  VN  Captain  Thap) 
rigged  with  HIDAL  making  2  passes  over  the  same  area  spraying  %  gallon  per 
acre  each  pass  for  a  total  of  1  gallon  per  acre  release.  Ten  pounds  of  pow¬ 
der  were  mixed  per  gallon  of  water  (see  section  I.  D.  on  Mixing  of  Chemicals) 
This  particular  chemical  was  originally  intended  only  for  use  against  rice 
at  a  rate  of  about  1  pound  per  acre  (active  ingredient  basis). 

The  action  of  the  blue  material  is  somewhat  different  from  the  pink, 
purple  or  green  in  its  mode  of  action  in  that  at  rates  of  about  1  pound  of 
active  ingredient  per  acre  or  higher  the  effect  on  vegetation  appears  to 
be  that  of  a  desiccant.  Thus,  on  contact,  foliage  becomes  dehydrated.  Its 
use  for  this  effect  is  very  new  and  more  research  is  needed  to  provide 
answers  that  must  be  available  before  unlimited  recommendations  can  be  made 
for  spraying  jungles  or  roadsides  at  higher  rates.  The  duration  of  the 
effect  of  this  material  on  trees  is  not  known,  however,  it  appears  to  have 
affected  a  ver^’  high  percentage  (almost  all)  of  the  species  in  the  test 
swath  of  12  Jan  62  near  Route  15. 

2.  For  Manioc  (Tapioca)  and  Sweet  Potatoes;  The  drums  coded  .vith  a 
pink  (fading  to  white)  or  green  stripe  contain  chemicals  which  are  intended 
for  killing  manioc  at  a  use  rate  of  the  chemical  of  %  gallon  (5  pounds)  per 
acre  of  manioc.  To  destroy  sweet  potatoes,  an  extremely  sensitive  crop, 
only  one  tenth  of  a  pound  (1/100  of  a  gallon)  per  acre  would  be  required. 
However,  using  HIDAL  (Helicopter  Insecticide  Dispersing  Apparatus  Liquid) 
it  may  prove  inconvenient  (and  even  unnecessary)  to  prepare  dilutions  only 
for  sweet  potatoes  unless  large  acreages  would  make  it  worthwhile.  Loaded 
with  the  undiluted  chemical  a  single  aircraft  could  spray  either  manioc  or 
sweet  potatoes  in  a  single  pass  at  50  knots . 

Two  possibilities,  however,  are  present  where  the  use  of  hand  or  knap¬ 
sack  sprayers  are  proposed  for  use  by  infantry  finding  these  crops  under 
enemy  control.  These  units  have  not  yet  been  received  but  are  expected 
during  February  1962  and  have  been  recommended  not  to  have  a  capacity  greater 
than  3  gallons.  Such  units  are  estimated  to  have  an  empty  weight  of  5  to  10 
pounds  or  when  loaded  with  undiluted  chemical  -  35  to  40  pounds,  very  near 
the  weight  limit  a  VN  soldier  can  carry  pushing  through  mountainous  or  jungle 
terrain.  One  unit  load  (3  gallons)  of  undiluted  chemical  would  be  sufficient 
for  6  acres  of  manioc  or  300  acres  o'"-  sweet  potatoes  but  it  becomes  readily 
apparent  that  it  would  be  extremely  difficult  to  distribute  only  3  gallons 
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of  the  chemical  evenly  over  6  acres  not  to  mention  300  acres .  Dilution  of 
the  material  is  possible  with  diesel  fuel  or  other  petroleum  solvents  but 
this  would  mean  other  soldiers,  perhaps,  would  have  to  carry  this  diluent. 

An  "experience"  factor  may  have  to  be  found  to  determine  whether  and  how  much 
the  concentrate  should  be  diluted  before  loading  these  spray  units  to  gain 
the  most  efficient  use  of  these  chemicals.  For  example,  an  acre  is  about  70 
X  70  yards  (64  X  64  meters)  and  determinations  will  have  to  be  made  for; 

a.  How  much  area  a  man  can  spray  in  what  length  of  time. 

b.  How  long  does  it  take  on  the  average  to  spray  3  gallons  out  of 

the  sprayer. 

c.  How  many  gallons  are  needed  to  cover  an  acre. 

From  this  information  a  suitable  dilution  may  be  indicated,  for  instance, 
if  it  is  determined  a  man  can  spray  a  6-foot  swath  (2  yards)  210  feet  long 
(70  yards)  with  1  gallon  .then  70/2  »  35  gallons  would  be  needed  to  cover  1 
acre,  and  one-half  gallon  of  chemical  mixed  with  34%  gallons  of  diluent 
would  be  needed  for  an  acre  of  manioc.  In  actuality,  a  man  may  be  able  to 

spray  a  wider  swath  of  the  same  length  with  one  gallon  and,  if  so,  the  dilu¬ 

tion  would  not  have  to  be  as  great.  NOTE:  Destruction  of  crops  by  this 
method  requires  a  smaller  expenditure  of  manpower  than  by  any  other  hand 
method.  If  helicopters  equipped  with  HIDAL  are  made  available  for  this  work, 
crops  above  one  acre  in  size  can  be  destroyed  with  an  >even  greater  saving  in 
manpower  and  chemicals. 

3.  For  Rice:  Although  the  unintentional  spraying  of  rice  near  Dak  To 
with  TRINOXOL  at  a  rate  of  about  6  pounds  per  acre  resulted  in  reports  that 
the  rice  was  killed  in  2  days,  (12  Aug  61)  and  was  indeed  a  sickly  looking 
crop  2  months  after  spraying  (11  Oct  61),  final  yield  results  are  not  known 
to  the  writer  despite  requests  for  this  information.  An  estimate  is  that 
90  percent  of  the  rice  sprayed  was  destroyed. 

At  the  time  of  the  above  spraying  (10  Aug  61)  rice  was  not  indicated  as 
a  target  crop  of  interest  but  almost  Immediately  became  one  after  the  spray 
result.  A  different  chemical  (code  blue)  would  have  been  indicated  other¬ 
wise.  At  1/lOth  of  a  pound  per  acre  and  depending  upon  a  relatively  precise 
selection  of  the  stage  of  growth  of  the  rice,  high  yield  reductions  have 
been  obtained  experimentally  on  acre  plots  in  the  U.S.  At  rates  this  low 
the  action  of  the  chemical  is  one  of  inducing  sterility,  however,  but  as 
Indicated  above,  the  timing  of  the  spray  is  rather  critical.  It  is  recom¬ 
mended  that  a  rate  of  about  one  pound  per  acre  of  active  ingredient  be  used. 
At  this  level,  the  action  of  the  chemical  will  approach  that  of  a  desiccant 
with  the  attendant  possibility  of  burning  the  rice  crop  at  a  time  when  it 
would  ordinarily  be  green  and  growing. 

Rice  is  a  crop  which  sometime  after  planting  (or  transplanting)  pro¬ 
duces  additional  stems  from  the  roots  (called  "tillers")  and  it  is  advised 
to  spray  after  these  have  appeared  and  are  well  along  in  their  growth. 
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otherwise  spraying  should  be  accomplished  about  one  month  or  6  weeks  after 
planting  to  kill  the  seedling  plant.  With  the  blue  code  material  it  appears 
that  spraying  up  to  within  3  weeks  of  harvest  would  be  indicated. 

C.  mCAUTIONS  IN  HANDLING 

Purple,  Pink  and  Green  Materials 

The  ..aslc  ingredients  of  the  purple,  pink  (or  white)  and  green  coded 
materials  have  been  used  in  large  quantities  for  several  years  in  the  United 
States  and  their  use  will  undoubtedly  continue.  During  this  time  many  people 
have  been  exposed  to  them  in  their  manufacture  and  use.  Under  these  condi¬ 
tions  harmful  effects  to  humans  have  had  ample  opportunity  to  be  expressed. 
Moreover,  large  scale  use  of  these  ingredients  has  continued  for  many  years, 
aiding  in  the  production  of  wheat,  rye,  corn,  hay  and  other  economic  and 
food  crops  by  spraying  these  crops  to  destroy  weeds.  One  can  surely  con¬ 
clude,  therefore,  that  for  their  intended  use,  these  products  are  not  direct¬ 
ly  harmful  to  humans  or  to  animals. 

Only  normal  sanitary  precautions  are  required  when  handling  these  liquid 
chemicals,  -hat  is,  washing  with  mild  soap  to  remove  residues  from  exposed 
skin.  In  the  event  a  worker  should  get  liberally  splashed  with  these  pro¬ 
ducts,  there  is  no  iomediate  cause  for  alarm,  but  it  is  not  advisable  that 
this  man  be  required  to  continue  to  work  a  full  day  without  an  opportunity 
to  wash  and  change  clothes.  Gasoline  or  a  like  solvent  will  quickly  re¬ 
move  these  materials  from  clothing  and  care  should  be  taken  when  using 
these  means  not  to  set  the  clothing  on  fire. 

Under  no  conditions  should  anyone  drink  these  materials,  any  more  than 
they  should  drink  gasoline,  fuel  oil  or  many  other  liquids  comnionly  en¬ 
countered  in  daily  life. 

People  who  may  be  subjected  to  sprays  ri  vapors  of  these  sprays  have, 
no  reason  to  become  fearful  or  alarmed. 

D.  MIXING  OF  CHEMICALS 

1.  For  pink,  purple  or  green  code  chemicals  mixing  is  not  necessary 
for  aerial  r;siease'  Dilutions  could  be  used  for  hand  spraying  (see  I.  B. 

2.). 


2.  Liue  Code;  A  tank  (capacity  of  not  less  than  100  gallons)  with  an 
agitator  and  a  large  opening  (approximately  14  inches)  is  desirable.  The 
agitator  is  a  necessity  In  speeding  the  mixing  operation  and  the  large 
opening  in  tank  is  a  convenience  for  emptying  the  drums  of  powder.  The  agita¬ 
tor  should  be  driven  by  a  motor.  Dust  masks  should  be  worn  by  handlers  of 
the  dry  powder . 
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a.  Firat  pour  the  required  amount  of  clean  water  (water  containing 
debris  will  clog  the  filters  on  "51ML”  rig)  into  the  tank  and  start  the 
agitator.  Four  the  powder  in  slowly  allowing  the  agitator  to  mix  it  thor¬ 
oughly. 


b.  After  mixing  is  complete  the  slurry  should  be  pumped  Into  drums 
(if  additional  quantities  are  to  be  mixed  immediately)  and  allowed  to  set 
about  15  to  30  minutes.  Some  white  material  may  settle  out  after  the  drums 
have  set  for  the  abovq  period.  This  precipitate  in  the  dmuss  is  not  needed 
thus  remixing  or  handling  drums  in  a  mpnner  that  will  cause  remixing  is 
cautioned  against.  When  the  chemical  is  pumped  from  the  drums  keep  the  suc¬ 
tion  end  of  the  hose  approximately  six  Inchu  from  bottom  of  drum.  The  re¬ 
maining  solid  material  in  the  drum  is  discarded.  This  precipitate  will  con¬ 
sist  largely  of  sodium  chloride,  calcium  sulfate,  sodium  sulfate  and  a  small 
amount  of  cacodylic  acid,  all  of  which  are  water  soluble  and  an  earthen  pit 
is  suggested  for  waste  disposal.  A  secure  fence  should  be  erected  around 

this  pit  to  prevent  unauthorized  entry  or  accidents  to  children  or  animals. 

\ 

c.  All  pumps  for  transfer  of  chemical  and  the  miring  tank  should 
be  cleaned  with  water  after  use;  particularly  if  they  have  brass  components. 

d.  All  handlers  of  thd  chemical  should  wash  or  shower  as  soon  as 
expedient  to  remove  residues  of  the  chemicals.  These  are  just  normal  sani¬ 
tary  precautions. 


r 
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II.  EQUIPMENT  MAINTENANCE 

A.  MAINTENANCE  FOR  "HIDAL"  RIG 

Fink,  Purple  and  Green  Cede  Material 

1.  When  using  pink,  purple  or  green  code  material  some  maintenance  will 
be  required  for  the  HIDAL. 

2.  For  each  1,000  gallons  of  these  chemicals  dispensed  by  this  system, 
the  master  filter  (located  under  the  tank)  and  filters  in  each  nozzle,  nozzle 
tips,  and  individual  diaphragm  check  valves  should  be  removed  and  cleaned  in 
a  solvent.  Rubber  diaphr/^gms  should  be  Inspected  for  breaks  or  softening  of 
the  rubber.  If  such  occurs  these  should  be  replaced. 

3.  The  nozzle  tips  should  always  be  adjusted  so  that  the  nozzle  slit 
opening  and  the  flat  spray  pattern  are  parallel  to  the  boom. 

4.  No  adjustment  is  necessary  to  the  diaphragm  end  of  the  nozzle  ex  ept 
to  be  sura  that  the  retainer  is  tightly  locked  by  the  spring  clip.  When 
diaphragm  is  to  be  removed  be  sure  spring  clip  is  depressed  before  turning 
diaphragm  or  damage  will  result  to  spring  clip. 

5.  Never  operate  the  HIDAL  pump  without  solution  in  the  tank.  The 
r  1  .cion  lubricates  the  pump. 

$.  If  the  system  is  to  be  idle  for  one  day  or  more,  10  gallons  of 
diesel  oil  should  be  used  to  flush  the  system.  Part  of  the  oil  should  be 
kept  lu  the  system.  In  cleaning  operations,  care  should  be  taken  to  pre¬ 
vent  chemical  residues  from  contacting  desirable  vegetation  either  by  spray, 
spray  drift,  or  as  liquid. 

7.  If  the  bocADS  are  to  be  removed  from  the  aircraft  they  should  be 
drained  of  diesel  oil  prior  to  removal. 

Blue  Code  Material 

1.  The  blue  chemical  is  very  corrosive  to  brass  and  special  mainten¬ 
ance  must  be  performed  or  damage  to  the  equipment  will  result. 

2.  The  blue  chemical  is  solvable  in  water,  thus  a  thorough  flushing  (with 
not  less  than  50  gallons  of  water)  is  recommended  after  each  day’s  operation. 
This  should  be  followed  by  pumping  10  gallons  of  diesel  fuel  through  the 
system.  The  diesel  fuel  will  help  prevent  corrosion  should  small  amounts 

of  chemical  remain  in  Che  system. 

3.  Filters,  nozzle  tip,  and  diaphragm  should  be  removed  and  cleaned,  in 
water,  after  using  each  1,000  gallons  of  chemical  or  sooner  if  clogged  noz¬ 
zles  are  observed,  or  before  Che  equipment  is  to  be  stored  or  allowed  to 
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stand  for  more  than  two  days.  After  the  system  is  cleaned  with  water  the 
nozzles  should  be  reassembled  and  diesel  fuel  pumped  through  it. 

4.  The  nozzle  tips  should  always  be  adjusted  so  that  the  nozzle  slit 
opening  and  the  flat  spray  pattern  are  parallel  to  the  boom. 

5.  In  cleaning  operations  care  should  be  taken  to  prevent  chemical 
residues  from  contacting  desirable  vegetation  either  by  spray,  spray  drift, 
or  as  liquid. 

(See  reference  2.) 

B.  MAINTENANCE  FOR  BUFFALO  TURBINE  SPRAYER 

1.  After  use  with  eithe."  pink,  purple  or  green  code  chemical  the  system 

should  be  flushed  with  about  one  gallon  of  diesel  fuel  If  It  Is  expected  that 

It  will  stand  Idle  for  more  than  two  days. 

2.  After  use  with  blue  code  chemical,  first  flush  the  system  with  water 

then  with  about  one  gallon  of  diesel  fuel. 

3.  Weekly  cleaning  of  main  filter  Is  recommended. 

4.  When  storing  unit  for  a  long  period  of  time,  rust  Inhibitor  should 
be  added  to  the  pump. 

5.  Normal  maintenance  only  Is  required  for  the  motor. 

6.  In  cleaning  operations  care  should  be  taken  to  prevent  residues  from 
contacting  desirable  vegetation  either  by  spray,  spray  drift,  or  as  a  liquid. 

C.  MAINTENANCE  FOR  A-6  TRANSFER  PUMPS 

Pink,  Purple  and  Green  Code  Material 

1.  Prior  to  the  storage  of  or  non-use  of  pump  for  several  days  at  a 
time,  diesel  oil  should  be  pumped  through  the  system.  The  above  chemicals 

'  cause  a  slight  corrosion  standing  In  the  pump  and  thus  make  the  pump  Inoper¬ 
able  until  It  Is  freed  by  hand.  Diesel  oil  In  Che  pump  system  can  prevent 
this  trouble. 

2.  Normal  maintenance  Is  required  for  the  gasoline  motor. 

Blue  Code  Material 

1.  After  each  day's  use  Che  pump  should  be  flushed  with  water  to  re¬ 
move  all  chemical. 

2.  Prior  to  storage,  diesel  oil  should  be  pumped  through  Che  system  to 
prevent  corrosion  and  "freezing"  of  the  pump. 
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D.  MftlNIENANCE  FOR  C-47  SPRAY  SYSTEM 

See  reference  4.  for  spray  pilot  instructions,  operation  and  maintenance 
.  for  this  system. 

It  is  reconmended  that  blue  code  material  not  be  used  in  this  system 
because  of  its  corrosive  properties. 
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ANNEX  A 


DEFOLIANTS 


The  materials  described  and  discussed  below  need  not  make  agricultural 
land  unproductive  for  more  chan  a  few  months.  The  application  of  much 
larger  quantities  of  some  of  these  materials  could  extend  the  period  of 
nonproductivity.  It  should  be  kept  in  mind  chat  many  agricultural  crops 
may  be  sensitive  to  these  materials  and  care  should  be  taken  chat  spray 
drifts  contact  only  the  vegetation  of  interest. 

DEFINITIONS 

A  true  defoliant  is  an  agent  which  will  cause  Che  leaves  to  separate 
and  fall  from  Che  vegetation  to  which  it  has  been  applied.  Defoliation  is 
usually  thought  of  as  initiating  a  process,  regardless  of  season,  which  us¬ 
ually  occurs  naturally  in  most  temperate  zone  deciduous  (sheds  leaves 
annually)  species  in  Che  fall  of  Che  year.  The  actual  separation  of  Che 
leaves  from  the  vegetation  is  dependent  on  growth  processes  occurring  in  a 
particular  few  layers  of  cells  at  the  point  of  attachment  of  the  leaves  to 
Che  plant.  These  cells  are  known  as  an  abscission  (separation)  layer. 
Normally,  natural  leaf  fall  occurs  over  an  extended  period,  say  one  to  two 
weeks  or  more.  However,  in  some  species  as  in  certain  oaks  the  leaves  may 
die  and  shrivel  but  remain  attached  throughout  the  winter  until  separation 
may  be  forced  by  Che  expanding  buds  Che  following  spring.  Growth  regulator 
type  chemicals  are  known  which  will  substantially  delay  abscission  (separa¬ 
tion)  of  certain  species.  Chemicals,  too,  arc  known  which  can  Induce  and 
hasten  unseasonal  abscission  by  certain  species.  However,  we  do  not  have 
a  compound  which  will  provide  complete  defoliation  of  all  vegetation,  say, 
in  3  days  or  less.  A  compound  of  this  kind  remains  yet  to  be  discovered. 
Although  repeated  defoliation  by  insects  or  other  natural  causes  will  ul¬ 
timately  cause  the  death  of  vegetation,  most  species  appear  capable  of 
recovery  unless  there  is  a  physiological  decline  already  existent  in  in¬ 
dividual  deciduous  species  which  are  approaching  death. 

A  desiccant  can  be  defined  as  an  agent  which  essentially  dries  up  the 
plant  foliage.  Here,  Coo,  there  is  a  range  of  susceptibility  shown  by 
various  species  of  this  type  of  action. 

Rapid  chemical  desslcatlon  (drying)  of  foliage  does  not  invariably 
lead  to  leaf  drop,  on  the  contrary,  leaf  drop  may  be  somewhat  delayed.  The 
possibility  does  exist,  however,  of  following  such  chemical  treatment  with 
fire.  It  is  conceivable  that  a  self-sustaining  fire  could  be  initiated  with 
in  24  to  48  hours  and  clear  the  area  of  foliage  if  rainy  or  otherwise  damp 
weather  did  not  interfere.  If  burning  is  not  included,  the  dry  shrivelled 
foliage  will  essentially  remain  in  place  until  removed  by  some  other  means. 
From  an  observational  point  of  view,  visibility  in  the  area  may  or  may  not 
be  noticeably  improved.  More  important  perhaps  is  the  fact  that  by  using  a 
foliage  desiccant  Che  color  of  Che  foliage  will  noticeably  change  within 
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minutes  to  a  few  hours,  depending  on  the  species  and  agent.  Tlixs  feature  is 
readily  apparent  from  the  air.  The  use  of  desiccant  wouiu  not  necessarily 
be  very  effective  in  killing  vegetation  unlesr  c-ictended  repeated  applications 
were  ep'.ployed. 

Vegetation  control  agents  are  generally  considered  to  be  those  agents 
which  when  applied  to  vegetation  will  ultimately  cause  the  death  of  either 
all  or  a  selected  portion  of  that  vegetation.  There  are  chemicals  which  are 
Indiscrlxilnate  in  killing  plants,  while  other  can  selectively  kill.  By  mani¬ 
pulating  dosage  of  certain  compounds  either  effect  can  be  achieved.  Other 
compounds  for  all  practical  purposes  are  selective.  In  most  instances  those 
compounds  of  wdiich  minimal  amounts  are  required  for  selective  killing,  are 
growth  regulating  chemicals  and  may  require  two  weeks  to  a  month  to  do  the 
job  depending  on  the  particular  species,  its  age,  environment,  and  vigor  of 
growth.  Preferably  one  compemnd  or  a  suitable  mixture  of  effective  compounds 
would  be  desirable.  Additionally,  such  compoiinds  or  preparations  should  be 
non- toxic  to  using  personnel,  non-corrosive,  capable  of  long  storage,  require 
a  minimum  of  special  handling  and  be  capable  of  aerial  or  ground  dissemination. 

USES  FOR  ISFOLIANTS  (AND/OR  DESICCANTS) 

Agents  of  this  type. could  prove  very  useful  in  decreasing  enemy  con-  ' 

cealment  or  in  denying  areas  of  concealment  to  the  enemy.  By  defoliation 
in  a  hardwood,  forest  visibility  could  approach  that  in  such  a  forest  in 
winter.  (At  Caaqi  Drum  the  story  was  told  of  an  outfit  that  moved  into  posi¬ 
tion  under  cover  of  darkness  only  to  find  the  next  morning  they  were  among 
trees  without  leaves  which  had  been  sprayed  the  previous  year  and  had  to 
move  again.) 

Enemy  fortifications  would  be  capable  of  exposiure  if  artificially 
camouflaged  and  more  readily  located  via  improved  visibility  If  camouflaged 
with  natural  materials. 

Artificial  camouflage  intended  to  blend  with  green  foliage  would  be 
unaffected  by  a  desiccant  while  the  surrounding  green  vegetation  could  take 
on  a  brown  hue.  The  rapidity  of  action  varies  with  species  but  some  species 
have,  on  treatment  with  a  desiccant,  essentially  stabilised  at  a  different 
color  in  15  minutes  to  one-half  hour. 

USES  FOR  TARGET  MARKING  AGENTS 

Desiccants  or  pigmented  agents  could  be  useful  for  marking  specix'ic  tar¬ 
gets  by  artillery  shell  fills  or  for  marking  reference  points  for  artillery 
fire  r 


Aerial  spray  of  these  agents  would  mark  bomb  release  line,  preventing 
damage  to  friendly  forces.  Visibility  course  markers  could  be  provided  for 
pilots  to  and  from  target  areas. 
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General  considerations  pertinent  to  these  kinds  of  operation  would  In¬ 
clude  the  permeance  required  for  the  mark  and  the  (Ljalrabillty  perhaps  of 
utilizing  different  colors  for  different  purposes. 

Agents  of  this  kind:  would,  not  mask  the  target  from  aerial  view  as  may 
occur  on  occasion  where  smokes  are  utilized. 

USES  FOR  VEGETATION  CONTROL  AGENTS 

When  vegetation  may  be  partlcvlarly  dense  adjacent  to  roads  or  trails 
used,  to  supply  friendly  forces,  ambushes  by  guerrilla  forces  would  be  more 
difficult  If  the  vegetation  were  reduced  by  suitable  control  agents.  Tank 
trucks  with  high  pressure  spray  rigs  could  hose  both  sides  of  a  jungle  road 
on  one  pass  and  thus  gain  considerable  subsequent  visibility  adjacent  to 
the.  road. 

Units  could  reduce  the  likelihood  of  having  their  positions  infiltrated 
by  using  chemicals  to  clear  the  walst-hlgh  types  of  vegetation  for  suitable 
distances  around  their  positions. 

A  chemical  spray  could  be  used  to  mark  a  safe  path  through  a  mine  field. 
Vegetation  control  agents  could  prove  useful  in  locating  mines  by  reducing 
the  obscuring  vegetation. 

Other  uses  include  peacetime  maintenance  of  posts,  camps,  and  stations, 
clearing  fence  rows  and  increasing  ground  visibility  where  needed  around 
sensitive  missile  sites.  Bombing  ranges  could  be  clearlv  marked.  Vegeta¬ 
tion-obscurity  could  be  reduced  In  artillery  impact  ..reas  for  better  obser¬ 
vation  during  training  exercises. 

DISSEMINATION 

The  vehicles,  equipment,  kind  of  agent  and  amounts  require.*,  etc.,  for 
the  various  operations  described  vary  considerably  and  may  range  from  sev¬ 
eral  aircraft  with  large  capacity  spray  systems  for  considerable  area 
coverage  (several-hundred  square  miles)  to  one  man  with  a  portable  spray 
rig  doing  a  special  job  of  eradication  on  the  ground. 

Thus,  several  possibilities  are  apparent.  Helicopters,  suitably  equipped, 
have  much  to  offer  as  a  means  of  disseminating  chemicals  for  special  purposes 
such  as  perhaps  spraying  mine  fields,  enemy  jungle  gardens,  opening  up  vege¬ 
tation  obscuring  jungle  trails,  marking  vegetation  for  use  as  guide  markers 
for  attack  aircraft  to  and  from  target  areas,  etc. 

Light  or  medium  aircraft  could  usefully  make  bemb  release  line%  spray 
vegetation  adjacent  to  roads  to  minimize  ambush  opportunities. 

Aircraft  of  heavier  capacity  would  be  used  for  area  coverage  problems 
where  large  quantities  of  agent  might  be  required.  For  Instance,  using  a 
suitable  agent  the  3Sth  parallel  could  have  been  delineated  on  the  ground 
in  Korea. 


Artillery  shelL  fills  ctnild-  be-  used^  tcv  spot  targets  and  reference  points . 

Trucks;  suitably  eqxiipped:  could,  feasibly  spray  roadsides  of  lines  of  supply 
and  men  on  foot:  witb  portable  rigs  could  follow  mine  detectors  and  mark  a 
safe  patb  through  mine-  fields?  as-  well  as-:  per£bTm:  a.  variety  of  peacetime  uses 
such  as  eradicating:  poison  ivy  in  training;  areas  where  trainees  on  night  prob¬ 
lems  crawL  through  or  sleep:  in  such  infestations,  (’/oison  ivy  was  a  cause  of 
concern  for  Chief  Medical  Cfficer,  Hq.  lat  Army  for  man  days  lost  in  training.) 
Special.  Forces  personnel  could  mark  on  the  ground  suitable  areas  for  their 
airdrop,  of  supplies.  They  could,  also  make  off -target  guide  marks  for  apecial 
targets  subject;  to  air  strike.. 
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SECTION  XVIII 


BURNING 


20  March  1962 


The  writer  is  aware  of  the  interest  in  burning  previously  sprayed 
vegetation,  especially  where  foliage  has  dried  as  a  result  of  spray  but 
has  not  fallen.  He  disqualified  himself  as  an  expert  on  burning,  but  did 
offer  to  provide  test  swaths  for  others  for  burning  tests.  In  fact,  the 
three  swaths  at  Bien  Hoa  sprayed  on  17  October  near  the  airport  were  plan¬ 
ned  for  ultimate  burning  tests.  It  was  later  decided  by  others  that  this 
area  was  unsafe  for  these  tests.  Another  site,  sprayed  29  December,  could 
have  been  used  for  this  purpose  but  the  spray  release  appears  to  have  been 
unduly  dissipated.  In  any  case,  permission  to  bum  in  this  area  was  with¬ 
drawn  by  the  Vietnamese  because  it  was  considered  an  unsafe  area. 

Small  plot?  and  a  larger  grassy  area  at  the  VN  Navy  Yard  were  sprayed 
with  cacodylic  acid  and  successfully  burned  by  others  ten  days  later. 

Flans  were  made  by  others  to  bum  in  a  "safe"  area  sprayed  13  Janus. r  ’ 

1962  by  USAT  personnel.  The  combination  of  sublethal  spray  and  approach 
of.  dormancy  of  the  vegetation  apparently  contributed  tc  lack  of  representa¬ 
tive  spray  effect.  Nevertheless,  to  the  writer's  knowledge,  this  is  where 
burning  attempts  will  be  made.  Failure  to  bum  will  in  all  likelihood 
result  in  a  further  condemnation  of  the  spray  despite  the  fact  the  foliage 
was  still  obviously  green  when  the  first  burning  trials  were  planned  by 
others.. 

There  was  indisputable  evidence  presented  that  the  adjacent  unsprayed 
forest  would  not  bum  on  2  February  when  a  C^123  unfortunately  crashed  in 
the  forest  and  burned  fiercely. 

On  10  February  further  evidence  was  presented  that  the  sprayed  forest 
would  not  bum  when  debris  bulldosed  back  from  Route  15  was  observed 
burning  fiercely  at  the  forest's  edge. 

It  should  be  noted  that  jungle  forest  fires  are  relatively  rare 
occurrences  in  Vietnam.  A  forest  fire  hasard  does  exist  in  the  dry  season 
in  the  pine  forests  near  Dalat.  Grass  fires  do  occur  and  controlled  burn¬ 
ing  of  grasses  is  common  in  the  dry  season. 

Even  in  the  dry  season,  however,  the  relative  humidity  varies  from 
saturation  to  20  to  30  per  cent  for  at  most  about  six  to  eight  hours  of 
the  day,  according  to  two  hygrographs  recording  over  a  two-week  period  in 
early  January.  These  Instruments  were  located  under  a  shelter  half  (half 
a  pup  tent)  staked  a  foot  or  so  above  the  instruments.  The  instruments  were 
not  more  than  about  two  Incheu  above  the  ground  in  an  unforested  area  beside 
a  guard  tower  adjacent  to  Route  15.  The  humidity,  according  to  these  instru¬ 
ments,  seldom  declined  before  1000  hours,. 
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SECRET 


SECTION  XIX 


MEMOPANDUM  FOR  RECORD 


CMLRD-BL-13-C  12  December  1961 

SUBJECT:  Meeting  with  Mr.  William  Godel  on  4  December  1961  (U) 

1.  (U)  Mr.  Godel,  Deputy  Director  of  Advanced  Research  Projects 
Agency,  DOD,  requested  Dr.  James  W.  Brown  to  come  to  Washington  on  4  December 
1961,  to  receive  instructions  on  his  responsibilities  for  the  operations 

to  be  conducted  in  a  friendly  country. 

2.  (S)  Mr.  Godel  stated  that  approval  had  been  given  for  the  three 
phase  operation  based  on  the  recommendations  of  Deputy  Secretary  of  Defense 
and  Secretary  of  State.  Dr.  Brown  would  be  technically  responsible  for  the 
entire  operation.  All  plans  would  require  his  approval  prior  to  execution. 

If  he  did  not  approve  they  would  not  be  carried  out.  He  was  told  that  he 
was  the  representative  of  the  Secretary  of  Defense  and  for  purposes  of  this 
operation  ranked  all  military  personnel  including  the  Chief  of  the  Military 
Assistance  Advisory  Group. 

3.  (C)  Dr.  Brown  was  charged  with  approving  the  wording  of  the  leaf¬ 
lets  that  were  to  be  dropped  prior  to  the  operation. 

4.  (C)  He  was  told  that  he  was  personally  responsible  for  assurance 
that  the  food  crop  operations  would  not  occur  until  food  supplies  were  on 
hand  to  replace  those  destroyed. 

5.  (C)  He  was  instructed  to  use  napalm  to  burn  foliage  after  treatment 
with  defoliants.  This  necessitates  some  R&D  to  determine  the  time  required 
for  drying  prior  to  use  of  incendiaries  to  produce  a  self-perpetuating  fire. 

6.  (C)  He  was  told  to  hold  up  operations  until  the  friendly  country 
was  in  a  position  to  exploit  to  the  maximum  the  advantages  obtained  by  the 

,  two  operations. 

7.  (C)  He  was  advised  to  be  ignorant  of  all  other  technical  matters. 

If  friendly  authorities  requested  information  on  biological  anticrop  or 
antipersonnel  agents  or  chemical  agents  or  protective  measures  or  detection 
kits,  etc,  etc.  he  was  to  state  he  knew  nothing  about  them  and  suggest  that 
they  direct  their  inquiries  to  Chief  MAAG. 

0.  (U)  Dr.  Jrown  asked  if  all  others  connected  with  the  operation 

were  aware  of  Dr.  Brown's  responsibilities  and  authority  and  Mr.  Godel 
indicated  that  they  were  or  would  be  before  Dr.  Brown  arrived  at  destination. 
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9.  (U)  Dr.  Brcjwti  requested  a  document  outlining  his  charge  and  was 

told  that  such  a  paper  would  be  awaiting  him  in  the  friendly  country. 


C.  E.  MINARIR 

Copy  to;  Chief,  Crops  Division 

Commanding  Officer  ext.  2202 

Dr.  J.  W.  Brown,  MAAG 
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